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SECTION 1. ROAD TYPES

Four types of roads have been identified by Customs and Border Protection (CBP) as part of a system in
which roads are maintained to meet specific standards according to their functional classification (FC).

These Four types are as follows:

e FC-1 Paved Road - All-weather road constructed using flexible or rigid pavement (e.g., asphalt,
concrete). The road has two lanes with a total road width of (QK@IG).

Figure 1 - FC-1 Paved Road

e FC-2 All-Weather Road - All-weather road consisting of a surface of imported aggregate material,
such as milled bituminous material or processed aggregate gravel mixture. The road has two lanes

with a total road width of (QKGIE).

Figure 2 - FC-2 All-Weather Road

e F(C-3 Graded Earth Road - An unpaved road constructed of graded, native material. The road has
two lanes with a total road width of (KIS

Chapter 1 - Road, Bridge & Signage Design Standards BW FOIA CBP 001982
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(b)

Figure 3 - FC-3 Graded Earth Road

e FC-5 Sand Road - Sand dunes road that follows the natural contours with improvements to road
sub-base, by means of cellular confinement or mechanical concrete, and road pavement section
. The road has two lanes with an overall road widt ()K@I(].

(0) (7)(E)

Figure 4 - FC-5 Sand Road

1.1 PURPOSES OF ROADS

There are four purposes for the four FC road types identified in the CBP program, border road, access
road, temporary construction road and operations road. For the purposes of these design standards, the
four FC road types are the baseline for all border and access road improvements or new construction, in
addition to maintenance and repair activities. The two other road types commonly used by CBP,
temporary construction roads and operations roads, are not covered under these Tactical Infrastructure
(TT) Design Standards. While temporary construction and operations roads each serve a function
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within CBP operational requirements, as described under Section 1.1.3, Temporary Construction

Road and Section 1.1.4, Operations Road, they are not required to meet standard design criteria. See

Section 3, Cross Section Design Standards, for additional cross section features.

1.1.1

BORDER ROAD

Border roads are generally oriented parallel with the border and are used for direct

enforcement of the border. Border roads are typically (ORISR (sece Fiﬁure 13,

Border Road Typical Section [QX@IB Wide Road)) and are posted for

hour travel. These roads shall be designed f (b) (7)(E)

_ New or improved border roads shall be constructed as FC-1, FC-2, or FC-5
roads, depending on operational and funding requirements and project-by-project

basis.

1.1.2

ACCESS ROAD

Access roads generally provide access from public roads to the border roads and to TI
not accessible from a border road. Access roads are typically one-lane roads with
pullouts and turnarounds to accommodate two-way traffic. The width of the access
roads shall b for one-lane roads (see Figure 14, Access Road Typical Section
Wide Road)), but shall widen to at curves and points of short sight
distance. Access road width and pullout placement shall be designed (K@)
The maximum width of access roads shall be
. Access roads may be constructed as any of the four road types identified above
depending on operational and funding requirements and project-by-project basis.

1.1.3

TEMPORARY CONSTRUCTION ROAD

Temporary construction roads are developed during design or construction solely for
construction of TI such as, but not limited to, primary fence. Once designated as
temporary construction roads, they may be used during future maintenance activities
but shall not be considered border or access roads until they are upgraded to meet the
criteria set forth in this document.

1.1.4

OPERATIONS ROAD

Operations roads are typically dirt or aggregate roads located on private lands that
provide valuable operational mobility for Border Patrol field agents. While operational
roads are very similar in function to access roads, they are not covered under these TI
Standards due to lack of interest from CBP in owning the road. However, CBP will
typically enter into a license agreement with the land owner which allows CBP to
conduct minor maintenance on the road due to heavier traffic volume.

Chapter 1 - Road, Bridge & Signage Design Standards BW FOIA CBP 001982
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SECTION 2. ROAD PAVEMENT SECTION DESIGN STANDARDS

Pavement section design is dependent on site-specific factors and selected road types identified in
Section 1, Road Types. Standard pavement section solutions used for CBP border and access roads are
discussed in depth in Sections 2.1, Stabilized Subgrade, through Section 2.9, Pavement Section
with Cellular Confinement or Mechanical Concrete. Border and access road pavement design
criteria shall conform to the U.S. Army Corps of Engineers Technical Manual (TM)
(Reference 1, page 35) for flexible and rigid pavements, and K{)NEIDY (Reference 2, page 35) for
aggregate surface roads. All pavement design shall be based on Class F (10 < effective design vehicles
per hour < 25), Category IV (traffic containing as much as 25 percent trucks, but with no more than 10
percent of the total traffic composed of trucks having three or more axles) roads as defined in

RIYIRI Reference 3, page 35).

Regardless of the pavement section selected for any particular road type, the road shall be graded in
both profile and cross slope to mitigate erosion from drainage run-off. All drainage crossings shall be
protected by appropriate measures such as, but not limited to, articulated concrete block or concrete
pavement, culverts, roadside ditches or a combination thereof. See Section 7, Drainage Protection
Design Standards.

2.1 STABILIZED SUBGRADE

All border and access road improvements shall require stabilized subgrade. Depth of stabilized
subgrade shall be based on the requirements outlined in (KGOS flexible and rigid pavements
and in {(ON@IE] for aggregate surface pavements. While a design index of 3 could be selected for a
Type F, Category IV road, a design index of 4 shall be used for border and access roads subgrade
compactions to account for maintenance and construction traffic.

2.2 CONCRETE PAVEMENT SECTION (FC-1 AND LOW WATER CROSSINGS)

Concrete pavement section consists of cast-in-place concrete slab driving surface. Typically, this type of
surface is used for areas of high traffic or high risk for erosion, such as low water crossings (LWC) and
steep profile grades. The concrete slab shall be reinforced by either steel or fiber, and joints shall be
placed to control cracking and expansion of the slab. Slab thickness shall be determined per Chapter 13
of (b) (7)(E) , minimum concrete compressive strength of(X@ID)] and
site-specific soil conditions. Thickened edges shall be required for all concrete pavement sections.
Where scour at concrete pavement sections is a concern, concrete turndown walls shall be placed in
lieu of thickened edges. Concrete pavement can be installed by military or contractor construction.
However, prior to specifying concrete pavement section, consideration must be given to the proximity
of the site relative to the concrete batch plant, since concrete is required to be placed within 60 to 9o
minutes of batching. Where the workability of concrete prior to placing is a concern, concrete retarders
or on-site concrete batching may be specified. Prior to specifying on-site concrete batching, an
available water source shall be identified and environmental and real estate compliance shall be
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confirmed. In addition, the accessibility to the site by loaded concrete mixer trucks shall be considered
in remote and/or mountainous areas prior to specifying concrete pavement section.

Figure 5 - Concrete Pavement

In order to maximize the design life for the concrete pavement section, annual inspections should be
planned. During such inspections, joints and surface cracking should be inspected for signs of wear and
cracking. If any are found, maintenance should include sealing, surface patching and joint repair.

Concrete roads are applicable to FC-1 road types and may be used for LWC. Concrete pavement can
also be applied to roads with steep slopes exceeding 15 percent. Concrete pavement shall comply with
specifications in Appendix A, Standard Specifications, 03 30 oo Cast-in-Place Concrete.

2.3 ASPHALT PAVEMENT SECTION (FC-1)

Asphalt pavement section consists of a layer of asphaltic concrete placed over aggregate base and sub-
base courses. The total thickness of the asphalt pavement section shall be determined per Chapter 8

of (b) (7)(E) the California Bearing Ratio (CBR) (Reference 4, page

35) as recommended by a Civil Engineer with Geotechnical expertise. The thicknesses of the base
course and pavement shall be determined per Chapter 6 of (b) (7)(E) of base course
material that is locally available. Placement of asphalt pavement sections, applicable to FC-1 road type,
shall be limited with respect to the steepness of the border road or access road profile grade. See
Section 4.3.1, Profile Grades, for maximum profile grade to which asphalt should be placed based on
industry standards and equipment capabilities.

Asphalt concrete shall be a performance-grade asphalt binder conforming to the requirements of
American Association of State Highway and Transportation Officials (AASHTO) (Reference 5,

page 35) (b) (7)(E) . For general asphalt pavement specifications, see Appendix A,

Standard Specifications, 32 10 0o Bituminous Concrete Pavement.
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Figure 6 - Asphalt Pavement

Asphalt requires bi-annual inspection for the first 10 years and annual inspection thereafter. Repairs
include crack sealing, pothole patching, and other repairing. Milling and resurfacing are typically
required every 15 years.

2.4 PAVEMENT SECTION WITH SOIL STABILIZATION ADDITIVES (FC-1, FC-2, FC-3, AND
FC-5)

Soil stabilization can be performed with the use of cement or lime additives in order to provide a
stronger more durable pavement section. Soil stabilization using cement additives is typically used to
improve the surface course of a border or access road to a point to where it is considered an FC-1 or FC-
2 road type. Often, soil cement stabilization is selected when steeper road grades are needed (see
Section 4.3.1 Profile Grades) or where there is a greater potential for drainage across the road that
would cause erosion to an FC-2 or FC-3 border or access road. Soil stabilization using lime additives
improves native subgrades that have low CBR values. Low subgrade CBR values can lead to poor
performance and impact longevity of the road that may not otherwise be considered prone to damage
from erosion. Since soil stabilization with lime additives is applied to subgrade, the finished road type
can be any of the FC roads identified within the TI design standards. Both cement and lime additives
work well for rural, urban, and mountainous areas; however, availability of water should be considered
prior to selecting the soil stabilization with cement additives as discussed in Section 2.4.1, Soil
Stabilization with Cement Additive (Soil Cement). Placement of soil stabilization with additives
shall be limited with respect to the steepness of the border road or access road profile grade. See
Section 4.3.1, Profile Grades, for maximum profile grade to which surface course stabilization should
be placed based on industry standards and equipment capabilities. Soil stabilization with additives shall
be designed and proportioned in accordance with the recommendations of (K@Y (Reference 6,
page 35) and site specific geotechnical recommendations. For general soil stabilization with additives
specifications, see Appendix A, Standard Specifications, Soil Cement and Lime Stabilization.
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2.4.1

SOIL STABILIZATION WITH CEMENT ADDITIVE (SOIL CEMENT)

The mixing of cement additive (and water) to soils can be used to improve TI roads by
both in-situ application and surface application methods. For the in-situ application
method, water and cement are added directly to the in-situ soils or on-site surface
course material and then mixed with heavy equipment such as large tillers. The surface
application method involves pre-mixing of the cement, aggregate, and water in a pug
mill or at an off-site plant, subsequent transportation to the site of the application, and
application with grading equipment and compactors. Both soil cement methods require
compaction with heavy, rubber-tired rollers. Seven days of curing time is recommended
before heavy traffic on any road constructed with soil cement. Soil cement mix design

shall have a Plasticity Index (PI) that is (b) (7)(E)
_. Prior to selecting soil cement, a Civil Engineer with

Geotechnical expertise shall evaluate native soil conditions to ensure properties are
conducive to placement of cement. Soil types with high clay content or organics will
affect the cement strength thus do not work well with either of the soil cement
application methods. Availability of water shall also be considered when determining
the applicability of soil cement. Similar to placement of concrete, water is a key
component for both soil cement application methods. While mixing of soil cement off-
site then utilizing the surface application method will reduce the amount of water
needed on-site, as compared to mixing on-site with a pug mill or the in-situ application
method, the amount of water needed shall be evaluated prior to selecting soil cement.

Maintenance of soil cement treated roads requires bi-annual inspections. When repairs
to cracking and potholing are required, they must be completed with full-depth surface
replacement using either soil cement or concrete. No skin patches are permitted. The
benefit of using cement rather than lime stabilization, discussed in Section 2.4.2, Soil
Stabilization with Lime Additives (Lime Stabilization), is that cement is typically
less susceptible to erosion if designed and applied properly.

Figure 7 - Soil Stabilization with Additives
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2.4.2 SOIL STABILIZATION WITH LIME ADDITIVES (LIME STABILIZATION)

The addition of lime to soils can be used to improve border and access roads by
stabilizing native subgrade materials. Since lime stabilization does not provide a rigid
pavement similar to soil cement, it should only be used as subsurface treatment. By
injecting lime into native soils, the subgrade soil CBR can be increased thus allowing for
a reduced thickness in the selected surface course application. Lime works similarly to
soil cement but is used in conditions in which native soils are particularly clayey, with
PI greater than 12. However, lime treated soils are easier to repair than soil cement
applications, especially when used in conjunction with aggregate surface course or
grade dirt roads, since there is no need to remove entire pavement sections. If road
maintenance is noted to be requiring more general blading to remove ruts and rough

patches, lime can be directly injected to the subgrade through the in-place surface

course. Lime shall be (b) (7)(E)

e
[
e

2.5 AGGREGATE SURFACE COURSE PAVEMENT SECTION (FC-2, FC-5)

Aggregate surface course roads work well for rural, urban, and mountainous areas. No special
equipment is required, and construction can be completed using standard equipment such as
excavators, graders, and water trucks. The thickness of the aggregate surface course shall be
determined according to Figure 1 (b) (7)(E) as
recommended by a Civil Engineer with Geotechnical expertise. The thickness of aggregate surface
course shall be placed over prepared subgrade, which could simply be compacted native material,
scarified and compacted native material, or possibly imported select material based on site-specific
geotechnical recommendations. Aggregate surface course is applicable for FC-2 and FC-5 roads. If
aggregate surface course is applied to FC-5 roads, cellular or mechanical concrete sub-surface
treatments are required. See Section 2.9, Pavement Section with Cellular Confinement or
Mechanical Concrete, for cellular confinement and mechanical concrete application. See Section
4.3.1, Profile Grades, for maximum profile grade to which aggregate surface course pavement sections
should be placed due to concerns of erosion and lack of traction. Performance of aggregate surface
course roads is dependent on the gradation and quality of the surface course, proper grading of the
road to provide adequate drainage, and regular maintenance.

Aggregate surface roads require annual inspections with supplemental inspections after storm events.
Repairs and maintenance include blading to remove ruts or wash-boarding and placing additional
material as needed. The level of maintenance depends upon the use of the road and the impact of
drainage conditions on the surface.
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Figure 8 —Aggregate Surface Course Road

2.6 CHIP SEAL PAVEMENT SECTION (FC-1, FC-2)

Chip seal is a thin layer of aggregate and asphalt placed on compacted aggregate base course. Two coats
of chip seal are required. After each coating, the surface is rolled and compacted. Chip seal provides a
sealed surface but does not provide structural strength so it can be cost effective on roads where dust
mitigation or water infiltration into the base or subgrade requires control. In addition, chip seal can be
used to repair minor cracks in asphalt pavement. Chip seal pavement section shall be designed and
specified according to the California Department of Transportation (Caltrans) Maintenance
Technical Advisory Guide, Chapter 5 (Reference 7, page 35). Placement of chip is seal, applicable to
FC-1 and FC-2 road types, shall be limited with respect to the steepness of the border road or access
road profile grade. See Section 4.3.1, Profile Grades, for maximum profile grade to which chip seal
should be placed based on industry standards and equipment capabilities. For general chip seal

specifications, see Appendix A, Standard Specifications, 32 o1 0o Bituminous Seal.

Er

Figure g - Chip Seal
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Inspections are required annually. Repairs include crack sealing with use of hot tar and sand, filling
potholes with cold patch, or pulverize and re-apply the chip seal for segments needed. Re-application is
estimated to be needed every 6-10 years.

2.7 PAVEMENT SECTION WITH POLYMER BLEND RESIN (FC-2, FC-5)

Aggregate and dirt road pavement sections treated with polymer blend resin can be an effective
technique for dust control and increasing the CBR of dirt roads. For dust control treatments, the
polymer blend is mixed with aggregate and placed on compacted soil sub-base material. An armor coat,
consisting of a polymeric emulsion, is then sprayed on the compacted surface course and allowed to
cure. If the armor coat is mixed on-site, a water source will be required. If access to water is a concern,
the armor coat can be mixed off-site and then applied to the surface. For areas where native material
CBR is low, the polymer blend resin can be mixed with the soils to increase the sub-grade CBR.
Placement of polymer blend resin, suitable for FC-2 and FC-5 road types, shall be limited with respect
to the steepness of the border road or access road profile grade. See Section 4.3.1, Profile Grades, for
maximum profile grade to which polymer blend resin should be placed based on industry standards
and equipment capabilities. For general polymer blend resin specifications, see Appendix A, Standard
Specifications, 32 12 18 Resin Modified Pavement Surfacing Material.

Inspections are required bi-annually. Repairs of potholes and worn areas require full depth repairs and
re-application of the polymeric emulsion top coat is required for dust control.

2.8 ARTICULATED CONCRETE MAT PAVEMENT SECTION

Articulated concrete mats are typically used for LWC but can also be applied as a road surface in areas
susceptible to significant erosion. Articulated concrete mats are a flexible, interlocking matrix of
machine-compressed, cellular concrete blocks of uniform size, shape, and weight used for hard armor
erosion control. These blocks are laced longitudinally with galvanized steel, stainless steel, or polyester
revetment cables to provide ease of handling and rapid installation. Each concrete block unit shall have
a compressive strength of Mats vary in dimensions but are typical {J(QNE@IB]. Articulated
concrete mats are excellent for urban, rural, and mountainous locations due to its ease of transport and
installation. Mats are pre-assembled so there is no time limit on placement. In addition, there is no
water or mixing requirements beyond what is required for subgrade preparation. Placement of
articulated concrete mats, suitable for FC road types, shall be limited with respect to the steepness of
the border road or access road profile grade. See Section 4.3.1, Profile Grades, for maximum profile
grade to which articulated concrete mats should be placed based on industry standards and equipment
capabilities. For general articulated concrete mat specifications, see Appendix A, Standard
Specifications, Articulated Concrete Mat.

Maintenance requires bi-annual inspections, (b) (7)(E)
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2.9

Figure 10 - Articulated Concrete Mat

PAVEMENT SECTION WITH CELLULAR CONFINEMENT OR MECHANICAL CONCRETE

Cellular confinement or mechanical concrete is recommended for soft soils with low CBR, such as sand
or silt roads on which thick, sinking material makes driving difficult or impossible. Cellular
confinement consists of a three-dimensional, multi-celled structure, similar to a honey-comb, in a mat
form. Loads are distributed laterally and vertical deflection is reduced. Construction requires anchoring
at regular intervals and backfilling the cells with approved on-site materials. Compaction should be
performed with a roller or lightweight compaction equipment. Mechanical concrete, similar to cellular
confinement, utilizes larger cells, such as used tires with the side walls removed, placed adjacent one
another. The cells are then filled with crushed aggregate which together with the cells forms the
hardened road sub-base. Prior to selecting cellular confinement or mechanical concrete, a
determination should be made on the source of the fill material within the cells and whether it can be
acquired on-site or will be required to be shipped in from off-site. Regardless of the system selected, a
gravel surface layer of at least 4 inches should be placed above the cellular confinement or mechanical
concrete. Cellular confinement and mechanical concrete are good for urban, rural, and mountainous
locations and are easy to transport and install. Cellular confinement and mechanical concrete are
suitable for all road types but are recommended for FC-5 roads in particular. Placement of cellular
confinement and mechanical concrete shall be limited with respect to the steepness of the border road
or access road profile grade. See Section 4.3.1, Profile Grades, for maximum profile grade to which
cellular confinement and mechanical concrete should be placed based on industry standards and
equipment capabilities. General specifications for cellular confinement are provided at the end of
Appendix A, Standard Specifications. Mechanical concrete is currently a registered trademarked
item, therefore a draft vendor specification that outlines materials and execution is provided Appendix
A, Standard Specifications for consideration by the designer.

Maintenance for both cellular confinement and mechanical concrete requires bi-annual inspection and
blading of the surface material to remove any ruts or wash-boarding. New material should be added
every two years or as needed to maintain the 4 inches of gravel surface material.
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Figure 11 - Cellular Confinement

Figure 12 - Mechanical Concrete
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SECTION 3. ROAD CROSS SECTION DESIGN STANDARDS

The typical cross section for border road new construction or improvements shall (b) (7)(E)
(b) (7)(E) on each side. Based on project specific operational need iR
(b) (7)(E) safety shoulder may be placed on the (IR GI(S) side of the border road.

Where the safety shoulder is required, the@I@IBwide nominal shoulder shall not be required.

The typical cross section for access road new construction or improvements shall be and
have pull outs spaced based on sight distance and operational need in order to provide room for
passing or parking for foot pursuit. At curves and blind spots where sight distance for on-coming traffic
is restricted, the access road shall widen to QKIS

All border and access roads and associated shoulders shall be graded to allow stormwater run-off to
drain away from fence and other TI. See Figures 13, Border Road Typical Section Wide
Road), and Figure 14, Access Road Typical Section Wide Road), for examples of typical
road sections for a border road and an access road. Earthwork shall comply with the specifications in

Appendix A, Standard Specifications, OQX@I@ Earthwork, QRQIA] Clear and Grub, andQIQIE
Grading.

(b) (7)(E)

0) (7)(E

(WITH SAFETY SHOULDER)

Figure 13 - Border Road Typical Section [QX@IB@! Wide Road)

CONSTRUCTION
€
h
i

0) (7)(E

Figure 14 - Access Road Typical Section QEQIA! Wide Road)
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3.1 CROSS-SLOPE

In general, whether the road is crowned or superelevated, all cross slopes shall be or greater.
Typicall shall be the maximum cross slope, however, this shall be evaluated by the designer
based on site specific conditions. Where profile grades exceed for aggregate surface course
roads, the minimum cross slope for crowned or superelevated roads shall be increased t to
allow for more efficient drainage conveyance off the road. Typically, border roads should be crowned in
order to convey drainage run-off to each side of the road. However, there are exceptions that shall
warrant superelevated road cross sections. These include the needs to safely and comfortably negotiate
horizontal curves (see Section 4.2.2, Superelevation, for superelevation guidelines) and to
accommodate roadway drainage outlet conditions so to protect structures and TI. Access roads, which
are typically (0) (7)(E) JENST superelevated only. Crowning of access roads may be used where access
roads are widened over considerable distances and drainage considerations recommend the use of a
crown.

3.2 SAFETY SHOULDER

Border roads may have an additional safety shoulder added to the road section (b) (7)(E)
I - - oulors shall be consructed of

compacted native material and shall have a minimum cross slope of ((QX@I(S)]. Prior to the start of all
border road projects, the necessity of a safety shoulder shall be evaluated. Access roads typically do not
require safety shoulders.

3.3 FORESLOPE & GUARDRAIL

Road foreslopes are the slopes beyond the road shoulder that contain the road section and
embankment. When a road is constructed entirely using fill, the foreslope transitions the road
embankment back into natural ground. When a road is constructed using cut, the foreslope must be
transitioned to a backslope and before it ties into natural ground. See Figure 15, Foreslope &

Backslope, for an illustration of the two slopes.

(0) (7)(E)

Figure 15 - Foreslope & Backslope
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Guardrails are needed where vehicles accidentally leaving the roadway might be damaged and driver
safety is put in jeopardy. Typically the need for guardrail is governed by the height and grade of the fore
slope. From Figure 3-2 in [QJ@I(] a road with fore slopes less than [QJ@IE) at any grade and fills
at any height with fore slope grade at or less typically do not require guardrail. However, these
limits should always be evaluated against site specific reasons and Engineering judgment that may
ultimately dictate the need for guardrail. For a full range of scenarios that require guardrail, see Figure

el (0) (7)(E)
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SECTION 4. ROAD GEOMETRIC DESIGN STANDARDS

4.1

4.2

In mountainous areas, the horizontal alignment should be designed in conjunction with a vertical
alignment to provide the most direct route to meet CBP operational requirements with the least
amount of earthwork. In addition, for border and access roads through mountainous areas, the
feasibility of switchbacks and the use of ridge lines shall be evaluated.

SIGHT DISTANCES

Proper sight distances are critical for both safety and security reasons. The minimum stopping sight
distance for safely avoiding a stationary object in the road is . This distance assumes that the
height of the eye of the driver is above the road surface and that the height of an object to be
observed is above the road surface. The minimum passing sight distance for avoiding a moving
on-coming object in the road is et. Passing sight distances assume that the height of the eye of
the driver is above the road surface and the height of a vehicle traveling in the opposite
direction is above the road surface. In order to meet the required stopping and passing sight
distances, the designer shall select road vertical curves that meet the distance criteria stated above. A
posted speed limit of (0) (NE) er hour shall be used for all sight distance evaluations. Figure 16, Sight

Distance, illustrates the heights associated with stopping and passing sight distances.

0) (7)(E

STOPPING SIGHT

0) (7)(E

PASSING SIGHT

Figure 16 - Sight Distance

HORIZONTAL ALIGNMENT

The horizontal road alignment, in conjunction with the vertical road alignment, shall be balanced to
meet a combination of safety, CBP operational requirements, and best engineering practices while
considering environmental limitations and local land manager concerns. When developing the
horizontal alignment, horizontal curves and roadway superelevation shall be considered.
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4.2.1

HORIZONTAL CURVES

Traveling a road with a tighter radius will reduce the design speed and increase the risk
of vehicle rollover and crashes. Border and access road maximum horizontal curvature
shall adhere to the design restrictions for the horizontal curvature of roads provided in

(OXWIE] Chapter 5, Table 11 for a Class F road as shown below in Table 1,
Horizontal Curves. The angle at maximum curvature is illustrated in Figure 17,
Maximum Curvature. However, the maximum curvature does not consider the
minimum radius required for horizontal line of sight as discussed below.

Class F Road

Design Controls and Elements Flat Rollin Mountainous
Maximum Horizontal Curvature

Table 1 - Horizontal Curves

(b) (7)(E)

Figure 17 - Maximum Curvature

Prior to finalizing the horizontal curve design, the angle of curvature shall be evaluated
at known horizontal sight obstructions to ensure the horizontal curvature provided is
no less than the stopping sight distance required. See Figure 18, Horizontal Sight
Distance, for an illustration.

o) (7)(E

Figure 18 - Horizontal Sight Distance
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Texas Department of Transportation (TXDOT) Roadway Design Manual
(Reference 8, page 35) provides an equation for calculating the length of the middle
ordinate to verify the horizontal curve provided meets stopping distance requirements.

M = R*(1 - cos(28.65S/R))

Where:

M = Middle Ordinate (feet)

S = Stopping sight distance (feet)
R = Radius of the curve (feet)

4.2.2

SUPERELEVATION

For roads with a horizontal curve, superelevation shall be evaluated to increase safety
and driver comfort. Superelevation is the increase in cross-slope above the normal
design slope. This is done by raising the outer edge of the road in the curve.

(b) (7)(E) page
35) provides guidelines for all superelevation design. Table 2, Maximum
Superelevation [(QN@I(B] Design Speeds & Horizontal Curves, is a summary of
interpolated values for maximum superelevation, minimum radius and maximum

degree of curve from Table 2-5 in (b) (7)(E) design speed.

Maximum . . . Maximum Degree of
. Minimum Radius
Superelevation Curve
Foot per Foot Feet Degrees

WINIO,

Table 2 - Maximum Superelevation [(JR@IBY Design Speeds & Horizontal Curves

4.3 VERTICAL ALIGNMENT

The vertical alignment for all roads should minimize the volume of necessary earthwork while adhering

to the maximum curvature and slope requirements. Attention shall be given to proper drainage when

altering the surface elevations. Where profiles exceed the limits, switchback installations or alternative

alignments shall be evaluated in order to bring the longitudinal profile slopes within acceptable range.

Where real estate concerns restrict the use of switchbacks as means to control longitudinal profile,

special attention shall be given to the selection of pavement section and the installation of signage,

guardrail, and other safety measures.

4.3.1

PROFILE GRADES

Maximum road profile grades are taken from “Low Volume Roads Engineering Best
Managements Practices Field Guide,” prepared by the U.S. Department of
Agriculture Forest Service (Reference 10, page 35). The recommended maximum
profile grade for border roads is 12 percent. The recommended maximum profile grade
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for access roads is ((JN@IB)]. In order to maintain the recommended maximum profile
grades through mountainous terrain, the use of switchbacks and extensive cut-and-fill
operations will need to be compared against environmental and real estate constraints.
Switchbacks should only be used when the maximum profile grade is not exceeded in
the switchback alignment and the critical length can be maintained. The critical length
is the distance between tangents of horizontal curves on the switchbacks. Figure 19,
Switchback Design, illustrates the use of these terms in design of switchbacks. The
recommended minimum profile grade for all roads iJ()REIRY. If lesser percent
profile grades are required, the need for additional drainage control shall be evaluated.
The maximum grade break for border and access roads shall be (OXGIGE).

The maximum profile grades recommended above correspond to dirt and aggregate-
surfaced road types. If a steeper slope is required to reduce the amount of cut-and-fill or
gain the critical length needed for a switchback, the surface shall be constructed of
cement stabilized aggregate or concrete pavement section. The maximum slope for any
such border road or access road in order to maintain safety and vehicle accessibility
shall be [((JH@IR)]. For general upper end slope restrictions for all pavement section
improvements discussed in this section, see Table 3, Maximum Recommended
Profile Grade by Pavement Type.

Pavement Section Maximum
Recommended
Profile Grade
Concrete
Asphalt

Soil Cement

Lime Stabilization

Aggregate Surface Course

Chip Seal

Polymer Blend Resin

Articulated Concrete Mat

Cellular Confinement or Mechanical Concrete

Table 3 - Maximum Recommended Profile Grade by Pavement Type

Certain risks and necessary measures are associated with increasing the profile grades

beyond ((QK@I(D]. These include the following:

e The road shall be closed to the public permanently and signs must be installed on
these segments indicating the steep road grade conditions

e Proper signage must warn drivers of the need for four-wheel drive vehicles

e There is a level of risk to drive on the roads if they are not properly maintained
with correct moisture content, compaction, and surface protection (such as a dust
palliative)

e The speed will be reduced (QN@IE) or less on the steep segments and curves.

Concrete roads on grades exceedind(N@IB)] shall include keys across the full width of

the road and spaced at regular intervals along the road, to resist sliding and buckling
under vehicle loads. The keys shall be a minimum of m deep.
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0) (7)(E

Figure 19 - Switchback Design

4.3.2 MINIMUM K VALUES

The rate of vertical curvature is called the K value. This is a unit-less value that
represents the ratio of the length of a vertical curve between vertical points of curvature
(VPQ), L, in feet, to the algebraic change in grades, A, percent. K values are used to
provide limits to the severity of a vertical curve and to provide proper sight distance. An
illustration of K values is shown in Figures 20, Large Coefficient of Vertical
Curvature, K, and Figure 21, Small Coefficient of Vertical Curvature, K. Figure 20
indicates a large K value, a smooth transition that provides good sight distance. Figure
21 indicates a small K value, a sharp transition with poor sight distance.

0) (7)(E

Figure 20 - Large Coefficient of Vertical Curvature, K
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0) (7)(E

Figure 21 -Small Coefficient of Vertical Curvature, K

(b) (")(E)

4.3.3 STAND-OFF DISTANCES

From an operational perspective, Border Patrol field agents require a reasonably clear

line of site (b) (7)(E)

0) (7)(E

Figure 22 - Stand-Off Distance with Fence to South
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2o

o) (7)(E

Figure 23 - Stand-Off Distance with No Fence to South

In addition to operational requirements for stand-off distances adjacent to road cut
slopes, the designer shall also evaluate slope stability of the cut slope and rock fall
potential. Evaluations shall be made based on Geotechnical exploration, testing and
recommendations for the border or access roads. Based upon the Geotechnical
recommendations, the designer shall alert CBP to any necessary roadside rock fall
protection requirements not already included as part of the border or access road
design.

4.4 DESIGN SPEED

ted speed for border roads shall be (0) (7)(E) e 1 posted speed for access roads shall be
per hour. Road capacity should be designed according to all safety standards described in this

document and in (b) (7)(E)
I

4.5 INTERSECTIONS

Intersections should have an optimum angle of [((JX@ID)] with a minimum of (YN to either
direction. See Figure 24, Intersection Angle Limitations, for an illustration. IV

I S o' i signs types shallbe

installed according to the Section 5, Signage Design Standards. The slopes through intersections

should be between (OGN
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4.6

o) (7)(E

Figure 24 - Intersection Angle Limitations

TURNAROUNDS & PULLOUTS

Turnarounds and pullouts are necessary to allow the safe passage of vehicles during patrol operations
and maintenance activities. When roads are designed to be less than wide, a pullout shall be
required. Pullouts shall be placed at locations and intervals based on both vertical and horizontal sight
distance. Pullouts for straight stretches of road shall be placed at quarter-mile maximum intervals. The

minimum length of a single pullout shall be [QII§. A Turnaround is needed at (YIS

_. The shape of the turnaround can be circular,
circular-offset, L-type, T-type, Y-type, or branch type, per Figure V-2, in (b) (7)(E)

« o . PO (D) (7]
The minimum radius for a circular turnaround is .

Bl with a minimum road width of F- Where border or access roads are less than [(QJEIEN. the
transition length between typical road sections to turnaround section shall be between (XS]
Road turnarounds and pullouts shall be evaluated based on the AASHTO design vehicles noted
below (P - passenger vehicle, SU - single unit truck, WB-40 — midsize semi trailer, and W8-50 - full
size semi trailer) and CBP traffic requirements (Patrol Vehicles only, patrol vehicles and maintenance
vehicles, etc.) See Figure 25, Turnarounds, for examples of Turnarounds.
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pes. vericLe® [(OXQIE)]

P
suU

SQUARE END

(b) (7)(E)

DES. VEHICLE®
P

WB-40

SU & we-50

-C- -D-
CIRCULAR CIRCULAR
OFFSET

CIRCULAR
ALL PAVED

Figure 25 - Turnarounds
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SECTION 5. BRIDGE DESIGN STANDARDS

Where border or access roads are required to cross challenging terrain or large drainage crossings, bridges
may be considered by CBP as a viable means to accomplishing the operational objective. Various bridge
types that have been designed and/or constructed for CBP include: Bailey trussed bridge (see Figure 26,

(b) (7)(E) ), prestressed box beam bridge, concrete slab bridge, wood trestle bridge and

rail car bridge.

Bridges designed for CBP border and access roads shall be governed by the Design code shall be the
AASHTO Standard Specifications for Highway Bridges, 17th Edition - 2002 including all published
addendums. The following minimum design standards shall apply:

e Minimum live load design vehicle shall be an HS-20 loading in order to account for maintenance
and construction traffic.

e Sidewalks are not required.

e The overall bridge width shall be wide enough to accommodate.

e Bridges shall have barriers at each edge of deck with a minimum height o.

e Aesthetic applications are not required.

When selecting the bridge type for TI design, the designer shall produce a bridge design selection report
(BDSR). The BDSR shall discuss and evaluate at least two superstructure alternatives and two sub-structure
alternatives. The evaluation shall include such items as ability to meet operational need, material
availability, constructability, immediate costs and life cycle costs. The report shall provide a final
recommendation for the bridge selection based on the items mentioned above and be submitted to CBP for
review and approval.

Once the bridge type is selected, the designer shall follow industry standards for production of bridge plans,
details, specifications and cost estimating.

Figure 26 - (@3]
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SECTION 6. SIGNAGE DESIGN STANDARDS

Signage for all roads is needed, but the levels of signage depend upon whether the road is for public use

or non-public use. FC-1, FC-2, FC-3, and FC-5 roads, if for public use, shall adhere to all standards listed
in the Manual for Uniform Traffic Control Devices (MUTCD) (Reference 12, page 35).

Roads for non-public use shall have fewer signs, but all signage used shall conform to the size, shape,
and color requirements described in MUTCD. The spacing and placement of signs will vary by the
situation and project.

All roads shall have obstacle markers for all culvert crossings, drainage structure crossings, and any
other hazards adjacent to the road. Obstacle markers shall be reflective and shall be placed so that they
may be seen from both traffic directions. For drainage crossings with geometry requiring a slower
speed, warning signs shall be placed at each end indicating the suggested speed limit through the
crossing.

All roads shall have speed limit signs posted at regular intervals. It is noted that in certain conditions
such as pursuit, agents may exceed the posted speed limits to execute their duties.

Signage for steep grades, rolling hills, LWC, and sharp turns shall be installed on all roads as needed.
Examples of all types of signs are included in Appendix E, Signage Details.

Passing zones shall be determined based on speed limits, sight distances, and stopping distances
according to AASHTO and MUTCD requirements.
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SECTION 7. DRAINAGE PROTECTION DESIGN STANDARDS

Any alteration to existing conditions requires consideration of drainage effects as they relate to the

installation or improvement of border roads, access roads, or signage. Border roads, access roads, and
signage shall be protected from erosion due to stormwater run-off, and they shall allow the conveyance
of stormwater run-off across the site. Design storms that shall be used for sizing erosion protection and
conveyance measures are discussed in Section 7.2, General Drainage and Section 7.3, Low Water
Crossings. In addition, any roads constructed or improved within the Roosevelt Reservation, or 6o feet
north of the land border, as well as any roads constructed within the Rio Grande and Colorado River
floodplains, are required to comply with various border-related treaties between the U.S. and Mexico. It
is assumed that if construction roads are needed they would be returned to pre-existing conditions and
therefore would not permanently affect existing drainage patterns and not be required to be designed
to the drainage standards presented herein. However, if the construction road is intended to remain, it
shall adhere to cross-boundary drainage requirements as described in Section 7.2, General Drainage.

7.1 USIBWC FLOODPLAIN

The U.S. Section of the International Boundary and Water Commission (USIBWC) is responsible for
ensuring that improvements on the U.S. side of the international border with Mexico comply with
treaty provisions as they relate to impacts to the floodplain of the Rio Grande and Colorado River. All
new or improved TI constructed within the Colorado River or Rio Grande floodplains are required to
comply with such treaty provisions. To be specific, the impact of all new or improved TI within the Rio
Grande and Colorado River floodplains shall be evaluated with respect to change in water surface
elevation and deflection across the border. Rise in water surface elevation shall not exceed 6 inches in
rural areas and 3 inches in urban areas, and deflection relative to pre and post construction conditions
shall be less than 5 percent +/- either way. To verify the impacts are within the above mentioned limits,
hydraulic model(s) shall be developed. The model(s) shall be developed with software such as HEC-
RAS or FLO2D using USIBWC flow rate and existing condition cross section (provided by USIBWC)
and compared with proposed conditions model(s). The proposed condition models shall demonstrate
that the impacts of proposed structures to be built within the floodplain will not exceed the rise in
water surface elevation and deflection limits stated above. As part of the design process, the designer
shall seek USIBWC input relative to the specific hydraulic model software to be used and key model
related assumptions.

7.2 GENERAL DRAINAGE

The methodology for determining hydrologic flows outside the Rio Grande and Colorado River
floodplains shall be based on local county or state drainage manuals or design standards. At a
minimum, the following design standards shall be used:

e For watersheds less than 1 square mile, the rational method shall be used.

e For watersheds between 1 square mile and 10 square miles, the _
(Reference 13, page 35) method shall be used.
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e For watersheds larger than 10 square miles, the regression equations for the area shall be used.
These equations are provided by the (b) (7)(E)
(Reference 14, page 35). Gauges or flow rate measurements can also be used if data is available
and provided by USGS.

All-weather roads, roadside ditches, and rip-rap requirements shall be designed for the 25-year storm
event. LWC and culverts shall be sized for the 50-year storm event for rural areas and 100-year storm
event in urban areas. Similar to overseeing compliance of construction within the Rio Grande and
Colorado River floodplains, USIBWC is also responsible for ensuring that improvements on the U.S.
side of the international land border with Mexico comply with treaty provisions as they relate to cross-
border drainage. Impact to water surface elevation between the pre and post construction conditions
due to any new TI, including border and access roads, being built along the land border between the
U.S. and Mexico shall not exceed 6 inches in rural areas and 3 inches in urban areas using the 100-year
storm event as required by USIBWC. Similar to the floodplain analysis described in Section 7.1,
USIBWC Floodplain, drainage crossings shall be modeled with software such as HEC-RAS to show
that impacts due to new construction do not cause water surface elevation to rise more than stated
above. However, unlike the floodplain analysis described in Section 7.1, USIBWC Floodplain,
USIBWC will not provide drainage crossing cross sections along the land border. TI new construction
or improvements outside the Roosevelt Reservation, or 60 feet north of the border, do not need to
comply with the drainage treaty provisions mentioned above.

7.3 LOW WATER CROSSINGS

LWC shall have positive drainage and not have more than 6 inches of standing water after any storm
event. The extents of LWC shall be determined based on the 50-year storm event water surface
elevation (WSE) for rural areas and the 100-year storm event WSE for urban areas. LWC geometry
should be designed to allow a depth of no more than 1 foot of water during the 25-year storm event. An
example of this design is shown in Figure 27, Low Water Crossing and Design Storms. Design
analysis shall be completed to determine if safe vehicle passage can be accomplished through 1 foot of
water with the anticipated flow velocities. If it cannot be shown that the weight of a patrol vehicle can
withstand the force of the drainage flow, then appropriate signage shall be placed warning drivers to
not enter when flooded.

WIDTH OF LOW WATER CROSSING

100-YEAR WSE

—— — ——

! 25-YEAR WSE

Figure 27 - Low Water Crossing and Design Storms
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A minimum invert width of shall be provided to allow vehicular passage. The maximum
longitudinal grade-break between the invert and side slopes of a LWC shall be 5 percent. This avoids
scraping of vehicle bumpers as a vehicle traverses the LWC. LWC shall consist of either reinforced
concrete or articulated concrete mat. Articulated concrete mats shall be a minimum of 1 foot thick and
concrete shall have a minimum slab thickness of 6 inches. All LWC shall have reinforced concrete turn-
down walls, or some other means of permanent scour protection, and shall be provided around the
entire perimeter to depths required to protect against scour.

7.4 CULVERTS

Culverts crossing roadways shall be constructed of reinforced concrete pipe (RCP); all other culverts
may be constructed of either corrugated metal pipe (CMP) or RCP. Large volumes of water may require
the use of concrete box culverts. Each Border Patrol southwest border Sector requires specific culvert
standards and sizes. See Table 4, Culvert Standards by CBP Sector, for the source standards for each
Sector.

CBP Sector Culvert Standards

San Diego/ El Centro Caltrans Drainage standards

Yuma/ Tucson ADOT Structures standards

El Paso TxDOT and NM Luna County standards

Big Bend/Del Rio/Laredo/RGV TxDOT culvert and drainage standards

Table 4 - Culvert Standards by CBP Sector

7.4.1 CULVERT GRATES

When culverts cross through the primary or secondary fence, and for pipes that are

(b) (7)(E) , secured grates or trash racks are required. For land border
primary pedestrian fence, grates shall be placed on the U.S. side of the fence. For all
other applications, the designer shall coordinate with CBP regarding the preferred
location of required grates. Grates serve multiple purposes including security and
maintenance. For security and safety reasons, the grates should be locked while in
either closed or open positions. Grates will protect the culverts from blockage and
damage from debris. Grates will require frequent inspection and maintenance for
removal of debris that blocks flows and causes ponding at the upstream end of the
culvert. For designed box culverts and culverts (b) (7)(E) , the grate system
must be designed such that there is no clear opening greater [{(YX@IGR. The type of
secured grate shall be similar to that shown in Appendix D, Drainage Grate Standard
Details.

7.4.2 CULVERT CONSTRUCTION

The backfill adjacent to and above the culvert may be placed in conjunction with
normal embankment construction. The bedding beneath the culvert should include pea
gravel or a permeable material. Bedding shall be placed on compacted subgrade.
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Erosion protection should be placed at both ends of every culvert. This may include
either concrete or gabion basket headwalls or grouted rip-rap.

7.5 ROADSIDE DITCHES

A roadside ditch may be required to provide proper drainage along a border or access road. The size
and capacity of the ditch will vary depending on the volume of water needing conveyance. If the full-
flow capacity of the ditch yields a velocity greater than 3 feet per second, the ditch should be lined with
erosion protection as described in Section 7.6, Erosion Control.

Prior to the design of the roadside ditch, access across the ditch shall be determined and confirmed
with CBP to ensure that the presence of the ditch does not hinder Border Patrol’s operational
requirements. Where continuous or point specific access is required, the roadside ditch shall be of
trapezoidal shape with a minimum bottom width and a maximum side slope of 3.5 to 1
(horizontal to vertical) for concrete-lined, and 6 to 1 (horizontal to vertical) for earthen slopes. Where
additional space within the roadway easement permits, shallower side slopes in particular for concrete
lined ditches, shall be evaluated. Where access from the border or access road is not required across the
roadside ditch, the ditch shall be designed solely based on drainage and geotechnical
recommendations.

7.6 EROSION CONTROL

For any LWC or culvert(s) installations, erosion control is required at both upstream and downstream
locations. Typically, erosion control is in the form of rip-rap. The minimum gradation size for rip-rap is
Dso of 6 inches, and the maximum size of rip-rap depends on the result of drainage analysis. All rip-rap
with a Dso of less than 18 inches shall be grouted. Other forms of erosion control, such as erosion
control mats, concrete slope protection, and soil cement, shall be permitted as final design dictates and
subject to CBP approval.

Newly constructed roadway embankments or exposed cuts will also require consideration for erosion
control. Any slope 2 to 1 (horizontal to vertical) or steeper shall receive seeding when not on rock. Such
slopes shall also be evaluated based on geotechnical recommendations for additional soil erosion
prevention measures such as, but not limited to, concrete slope protection, geotextile, check dams,
high performance turf reinforcing mat (see Figure 28), etc.
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Figure 28 - Erosion Control Using High Performance Turf Reinforcing Mat
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SECTION 8. REFERENCES

0) (7)(E

Reference 12: Manual for Uniform Traffic Control Devices (MUTCD), <http://mutcd.fhwa.dot.gov/>

WINIO,
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Chapter 2 -

Fence Design Standards
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SECTION 1. FENCE TYPES

Up to three layers of fence are currently used by Border Patrol across the Southwest Border. The first
layer of fence is considered the primary fence, and includes pedestrian fence (PF) and vehicle fence (VF).

e While Primary PF, Figure 29, Primary Pedestrian Fence (Type P-3), is designed to JR(OX@I(3)
. Included under these

standards are five types of approved PF (P-1 through P-5) that are constructed using square steel
tubes or solid steel square pickets as means for impedance. See Appendix B, Fence & Gate

Standard Details, for PF details.

(b) (7)(E)

Figure 29 - Primary Pedestrian Fence (Type P-3)

e The VH (b) (7)(E) , Figure 30,
Vehicle Fence (Type V-2). Included under these standards are two types of approved VF (V-1 and
V-2). The VF types are constructed using steel tubing and wide flange sections as the main fence
components. See Appendix B, Fence & Gate Standard Details, for VF details.

(0) (7)(E)

Figure 30 - Vehicle Fence (Type V-2)

The next layer of fence used by CBP is called the secondary fence, Figure 31, Secondary Fence (Type S-

1). (b) (7)(E) Included under these
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standards is one type of SF (S-1), with the option of either
Appendix B, Fence & Gate Standard Details, for SF details.

0) (7)(E

(b) (7)(E) . See

_

Figure 31 - Secondary Fence (Type S-1)

The final layer of fence used by CBP is the tertiary fence. The tertiary fence is used as [{)NEI)

_See Appendix B, Fence & Gate Standard Details, for tertiary fence details.

Following are descriptions of the various TI fence types and design criteria. For a list of standard

specifications, see Appendix A, Standard Specifications. For standard fence details for the fence types,
see Appendix B, Fence & Gate Standard Details.
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SECTION 2. PRIMARY PEDESTRIAN FENCE DESIGN STANDARDS

2.1 PRIMARY PEDESTRIAN FENCE TYPES

PF uses steel bollards or pickets to [()KEAI(D) The standard height

for PF is QNI however, specific operational requirements can allow (b) (7)(E)

(b) (7)(E) the fence types are detailed to

allow for panelized installation methods. (b) (7)(E)

_ For a full description of the design criteria required for PF, see Section 2.2, Primary
Pedestrian Fence Design Criteria.

‘2.1.1 PICKET FENCE (TYPE P-1)

(b) (")(E)

2.1.2 BOLLARD FENCE (TYPE P-2)

(b) (1)(E)

2.1.3 BOLLARD FENCE WITH STEEL PLATE (TYPE P-3)

(b) (")(E)
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(b) (1)(E)

2.1.4 FLOATING BOLLARD FENCE (TYPE P-4)

(b) (1)(E)

2.1.5 FLOATING PICKET FENCE (TYPE P-5)

(b) (")(E)

2.2 PRIMARY PEDSTRIAN FENCE DESIGN CRITERIA

Design of the primary PF shall utilize standard details P-1 through P-5 and comply with the following design
criteria, unless specifically directed or approved otherwise:

e Vehicular imiact applied to the fence design (b) (7)(E)
e Vehicular impact loading shall be applied to the fence design and combined with all applicable load
groups I (1 ()

e The minimum compressive concrete strength for foundations shall be (XIS
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0) (7)(E

e Fence shall disallow ponding of water on either side of the border.
e Fence shall, where it is necessary, allow migration of all species and shall have minimal impact on
habitat and animal dwelling patterns per environmental requirements. The need for and spacing of
migratory features within a fence shall be determined on a project-by-project basis.

(D) (7

e Fence drainage impact shall be designed in accordance with criteria presented in Section 6, Fence
Drainage Protection Design Standards.

e Provide construction workers and maintenance crew room to build/maintain fence without

breaching border.

‘
=

e All fence materials shall conform to the following:

((b) (7)(E

O O O0OO0OO0OO0oOOo
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SECTION 3. SECONDARY FENCE DESIGN STANDARDS

3.1 SECONDARY FENCE TYPES

Secondary Fence (SF) as a means of TI uses (b) (7)(E)

(b) (1)(E)

I T 5:2nlrd height for S is [ O10]C R

o
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. F
criteria required for SF, see Section 3.2, Secondary Fence Design Criteria.

‘3.1.1 MESH FENCE (TYPE S-1)
S-1 fence consists of (b) (7)(E)

3.2 SECONDARY FENCE DESIGN CRITERIA

Design of SF shall utilize standard details S-1 and comply with the following design criteria, unless
specifically directed or approved otherwise:

(D) (7)(E
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(0) (7)(E)

Fence shall not allow ponding of water on either side of the fence.

Fence shall, where it is necessary, to allow migration of all species and shall have minimal impact
on habitat and animal dwelling patterns per environmental requirements. The need for and spacing
of migratory features within a fence shall be determined on a project-by-project basis.

The (b) (7)(E)

Fence design shall allow for expedient repair of damage or breaching to be completed within
(b) (7)(E)

All fence materials shall conform to the following:

{(b) (7)(E

O OO OO0 O0oOOo
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SECTION 4. TERTIARY FENCE DESIGN STANDARDS

4.1 TERTIARY FENCE TYPES

Tertiary Fence (TF) uses (b) (7)(E)
OO Ob®E
. |

_ For a full description of the design criteria required for TF, see Section 4.2,

Tertiary Fence Design Criteria.

‘4.1.1 CHAIN LINK FENCE (TYPE T-1)

T-1 fence consists of’ (b) (7)(E)
e
I

4.1.2 BARBED WIRE FENCE (TYPE T-2)
T-2 fence consists of (b) (7)(E)

4.2 TERTIARY FENCE DESIGN CRITERIA

Design of the TF shall utilize standard details T-1 and T-2 and shall comply with the following design
criteria, unless specifically directed or approved otherwise.

(b) (7)(E)
|

e The minimum compressive concrete strength for foundations shall be (OIS

| (0) (7)(E)

Fence shall be site adaptable where necessary to allow migration of all species and have minimal
impact on habitat and animal dwelling patterns per environmental requirements. The need for and

spacing of migratory features within a fence shall be determined on a project-by-project basis.

The (b) (7)(E)

. (b) (7)(E)

All fence materials shall conform to the following:

i (b) (7)(E)

Chapter 2 - Fence Design Standards BW FOIA CBP 002022



Tactical Infrastructure Design Standards (Checked Final) April 2012

SECTION 5. PRIMARY VEHICLE FENCE DESIGN STANDARDS

5.1 PRIMARY VEHICLE FENCE TYPES

VF as a means of TI uses (b) (7)(E)

I - - .

description of the design criteria required for VF, see Section 5.2, Primary Vehicle Fence Design

Criteria.
‘5.1.1 POST & RAIL FENCE (TYPE V-1)
V-1 fence consists of (b) (7)(E)
5.1.2 NORMANDY FENCE (TYPE V-2)

V-2 fence is constructed of (b) (7)(E)
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5.2 PRIMARY VEHICLE FENCE DESIGN CRITERIA

Design of primary VF shall utilize standard details V-1 and V-2 and shall comply with the following design
criteria, unless specifically directed or approved otherwise.

Vehicular impact applied to the fence design as (b) (7)(E)

0) (7)(E

e Construction shall take place within temporary construction easement.
e All fence materials shall conform to the following:

1(0) (7)(E)

O OO OO O0oOOo
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SECTION 6. FENCE DRAINAGE PROTECTION DESIGN STANDARDS

Any alteration to existing conditions requires consideration of drainage effects as they relate to the

installation or improvement of primary pedestrian, secondary, tertiary and primary vehicle fence (TI
fence). TI fence shall be protected from erosion due to stormwater run-off and allow the conveyance of
stormwater run-off design across the site. In addition, any TI fence constructed or improved within the
Roosevelt Reservation, or 60 feet north of the land border, as well as any TI fence constructed within
the Rio Grande and Colorado River floodplains, are required to comply with various border related
treaties between the U.S. and Mexico. General drainage design criteria that shall be used for sizing
erosion protection and conveyance measures as well as USIBWC treaty requirements is discussed in
Chapter 1, Roads & Signage Design Standards, Section 7.1, USIBWC Floodplain, and Section 7.2,
General Drainage.

6.1 DRAINAGE, SCOUR & EROSION CONTROL DESIGN

To meet the USIBWC requirements for impacts to WSE within drainage crossings, three means of
increasing drainage conveyance through the primary pedestrian fence types P-1, P-2 and P-3 have been
accepted by CBP and USIBWC. The first means of increasing drainage conveyance (applicable only to

primary pedestrian fence types P-2 and P-3) is td (b) (7)(E)

-See drawings for primary pedestrian fence Types P-2 and P-3 Section B located in Appendix B,
Fence & Gate Standard Details, for additional clarification. (b) (7)(E)

See Chapter
3, Gate Design Standards, for additional drainage gate requirements. Where primary pedestrian fence
types P-4 and P-5 are the specified fence type to be installed, the primary fence will be required to
transition to Type P-1, P-2 or P-3 at all drainage crossings.

While drainage crossings at secondary, tertiary and primary vehicle fence types can have significantly
less impact at the border compared to primary pedestrian fence types, the designer shall still comply
with USIBWC treaty requirements. Whereas upon completion of the analysis, the results show that the
fence in question, impacts the water surface elevation above acceptable limits, the designer shall

implement means of drainage conveyance (b) (7)(E)

In addition to meeting USIBWC requirements, the fence shall also be protected from scour and erosion.

(b) (N(E)

Once fence scour requirements are

met, erosion control shall be evaluated at both upstream and downstream locations of the fence.
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Typically, erosion control is in the form of LWC and/or grouted rip-rap. The minimum gradation size
for rip-rap is D50 of 6 inches, and the maximum size of rip-rap depends on the result of drainage
analysis. All rip-rap with a D50 of less than 18 inches shall be grouted. Other forms of erosion control,
such as erosion control mats, concrete slope protection, or soil cement shall be permitted as final
design dictates and subject to CBP approval.
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SECTION 7. REFERENCES

Reference 15 (b) (7)(E)
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Chapter 3 -

Gate Design Standards
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SECTION 1.GATES TYPES

When vehicle, personnel or drainage gates (See Figure 32) are required to be integrated into any type of
TI fence, design criteria, requirements and construction materials established for the surrounding TI
fence shall be seamless through the gate structure. CBP utilizes both manual and

automated/mechanized gates with their TI fence systems as conditions dictate.

Figure 32 - Drainage Gates in Type 3 Primary PF
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SECTION 2. MANUALLY OPERATED GATE DESIGN STANDARDS

Gates shall be secured to the TI fence type by (b) (7)(E) /16

(VXIS unless specifically noted or detailed otherwise. Manually operated gates shall be
locked into place using (b) (7)(E) . Gates

shall typically be supported using (b) (7)(E)
e

Appendix B, Fence & Gate Standard Details, for standard gate details for the various gate types. See
Appendix A, Standard Specifications for standard specifications.

2.1 MANUALLY OPERATED GATE TYPES

2.1.1 PRIMARY PEDESTRIAN FENCE VEHICLE GATE (TYPE G-1)

G-1 Vehicle Gate is used with primary pedestrian fence and consists of [JR(YX@QI(3)

2.1.2 PRIMARY PEDSTRIAN FENCE PERSONNEL BOLLARD GATE (TYPE G-2)

G-2 Pedestrian Gate is used with primary pedestrian bollard fence and consists of SIS
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(b) (1)(E)

2.1.3 PRIMARY PEDESTRIAN FENCE PERSONNEL PICKET GATE (TYPE G-3)

G-3 Personnel Gate is used with primary pedestrian picket fence and consists of
2.1.4 SECONDARY FENCE VEHICLE GATE (TYPE G-4)

G-4 Vehicle Gate is used with SF and consists of (b) (7)(E)
2.1.5 SECONDARY FENCE PERSONNEL GATE (TYPE G-5)

f (b) (1)(E)
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2.1.6 TERTIARY FENCE GATE (TYPE G-6)
G-6 Gate is used with TF and consists of (b) (7)(E)
2.1.7 SLIDING VEHICLE GATE (TYPE SG-1)

f (b) (1)(E)
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2.2 MANUALLY OPERATED GATE DESIGN CRITERIA

Gates shall adhere to all design criteria as established under the fence type the gate is to be integrated

into. In addition, gates shall conform to the following:

2.2.1

GENERAL DESIGN CRITERIA

»  Design of manually operated gates shall utilize Swing Gate Standard Details (Types
G-1 through G-5) and Sliding Vehicle Gate Standard Detail (Type SG-1), located in
Appendix B, Fence & Gate Standard Details.

=  Gate framing shall be designed to (b) (7)(E)

* Vehicular gates that require larger than (QE®IBI wide clear openings shall require
special design analysis and direction on a project-by-project basis.
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0) (7)(E

2.2.2 SWING GATE DESIGN CRITERIA

2.2.3 SLIDE GATE DESIGN CRITERIA (QN®I(3] CLEAR OPENING OR LESS)

(0) (7)(E
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2.2.4 SLIDE GATE DESIGN CRITERIA (MORE THANOI®I(] CLEAR OPENING)

[(b) (7)(E)
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SECTION 3. AUTOMATED/MOTORIZED PRIMARY PEDESTRIAN FENCE VEHICLE

GATES DESIGN STANDARDS

PF vehicle gates that require (QN@IB) shall conform to all design criteria as established under separate

CBP developed design. (b) (7)(E) installed VIV
T YW 0
on (b) (7)(E)

I o - il dcscription of the

requirements and specifications, see Appendix G, Automated/Motorized Primary Pedestrian Fence
Vehicle Gate.
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SECTION 4. DRAINAGE GATE DESIGN STANDARDS

Drainage Gate (Type DG-1) consists of swing gates mounted on a fixed post. The drainage gate structure

consists of (b) (7)(E)

For ease of

construction and aesthetic appeal, (b) (7)(E)

The design engineer shall specify the number of drainage swing gates required
for a given location. Each gate shall have a minimum of (b) (7)(E)

DRAINAGE GATE DESIGN CRITERIA

4,

=

Gates shall adhere to all design criteria as established under the respective fence type into which the
gate is being inserted. In addition, gates shall conform to the following:

| (0) (7)(E)
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SECTION 5. GATE DRAINAGE PROTECTION DESIGN STANDARDS

Any alteration to existing conditions requires consideration of drainage effects as they relate to the
installation or improvement of primary pedestrian, secondary, tertiary fence gates (TI gates). TI gates
shall be protected from erosion due to stormwater run-off and allow the conveyance of stormwater run-
off design across the site. In addition, any TI gates constructed or improved within the Roosevelt
Reservation, or 60 feet north of the land border, as well as any TI fence constructed within the Rio
Grande and Colorado River floodplains, are required to comply with various border related treaties
between the U.S. and Mexico. For general drainage design criteria that shall be used for sizing erosion
protection and conveyance measures as well as USIBWC treaty requirements are discussed in Chapter
1, Road, Bridge & Signage Design Standards, Section 7.1, USIBWC Floodplain and Section 7.2,
General Drainage.
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Chapter 4 -
Lighting Design Standards
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SECTION 1.GENERAL

1.1 CODE COMPLIANCE

Lighting for all border-related TI projects shall conform to the (b) (7)(E)

(Reference 16, page 67) Guidelines and local electric codes, whichever is more stringent. Construction
specifications shall conform to those provided in Appendix A, Standard Specifications. All projects
shall comply with the latest locally adopted version of the (b) (7)(E) ) (Reference

17, page 67). Figure 33, TI Lighting, shows a typical lighting installation located adjacent to the
Roosevelt Reservation line.

Figure 33 - TI Lighting
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SECTION 2. LIGHTING DESIGN STANDARDS

2.1 LIGHTING LEVELS

Lighting along the international border shall be placed (b) (7)(E)

r as designated by CBP and shall provide (b) (7)(E)

or PF, if present. CBP environmental subject matter experts

shall be consulted with on a project-by-project basis to confirm the average foot candle illumination
requirements and whether lighting shields shall be attached to the luminaires to control light spillage
north of the lights. See Appendix C, Lighting Standard Details, for photometric details.

2.2 POLE MOUNTED LIGHTS

All light poles shall bg (b) (7)(E)

specification located in Appendix A, Standard Specifications. (b) (7)(E)
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Details, for associated pole mounted light details.

2.3 GATE MOUNTED LIGHTS

Where flood lights are required at [(QNEI(S) , the light system shall b(YXE@I(3)

. CBP environmental subject matter experts shall be
consulted with on a project-by-project basis to confirm the average foot candle illumination
requirements and whether lighting shields shall be attached to the luminaires to control light spillage
north of the lights (b) (7)(E)

(¢’]
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Appendix C, Lighting Standard Details. (b) (7)(E)
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SECTION 3. POWER DISTRIBUTION DESIGN STANDARDS

3.1 SERVICE ENTRANCE

Coordination with the local utility company shall occur to bring primary power to the site.
Coordination regarding service entrance section (SES) location must occur. SESs typically will consist

(b) (7)(E) Amperages for SESs will vary depending on project size.

SESs will consist of all necessary over current protection devices (circuit breakers), metering section,
panel boards, step down transformers (for 120-volt circuitry), and the lighting control panel. SESs shall

be installed (b) (7)(E)
I - i1 in Appendix C, Lighting

Standard Details.

3.2 CONDUCTORS AND CONDUIT

Conductors and conduit shall be (b) (7)(E)

I sclccted backfill shall be used for (b) (7)(E)
e rom——"

conduit shall be sized accordingly to compensate for any voltage drop.

3.3 JUNCTION BOXES

Junction boxes shall be (b) (7)(E)
I

in order to aid the contractor in

avoiding longer conductor pulls. (b) (7)(E)
_. Junction box sizes are to be field-determined utilizing the

sizing chart shown on the plans. Place junction boxes to facilitate drainage away from the boxes.
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SECTION 4. LIGHTING DRAINAGE PROTECTION DESIGN STANDARDS

Any alteration to existing conditions requires consideration of drainage effects as they relate to the
installation or improvement of TI gates. TI gates shall be protected from erosion due to stormwater
run-off and allow the conveyance of stormwater run-off design across the site. In addition, any TI gates
constructed or improved within the Roosevelt Reservation, or 6o feet north of the land border, as well
as any TI fence constructed within the Rio Grande and Colorado River floodplains, are required to
comply with various border related treaties between the U.S. and Mexico. For general drainage design
criteria that shall be used for sizing erosion protection and conveyance measures as well as USIBWC
treaty requirements are discussed in Chapter 1, Road & Signage Design Standards, Section 7.1,
USIBWC Floodplain and Section 7.2, General Drainage.

4.1 EROSION CONTROL

Where TI lighting is required to be located with drainage crossings, erosion control is required at the
light pole, conduit, and equipment locations. Typically, erosion control is in the form of rip-rap. The
minimum gradation size for rip-rap is D50 of 6 inches. Drainage analysis for lighting erosion control
shall be performed using the 25-year storm event. All rip-rap with a D50 of less than 18 inches shall be
grouted. Other forms of erosion control, such as erosion control mats, concrete slope protection, or soil
cement shall be permitted as final design dictates and subject to CBP approval.

Chapter 4 - Lighting Design Standards BW FOIA CBP 0020648



Tactical Infrastructure Design Standards (Checked Final) April 2012

SECTION 5. REFERENCES
Reference 16 (b) (7) (E)
Reference 17:
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SECTION 03 20 01.00 10

CONCRETE REINFORCEMENT

PART1 GENERAL
11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ACI INTERNATIONAL (ACI)

(b) (7)(E)

AMERICAN WELDING SOCIETY (AWS

(b) (7)(E)

ASTM INTERNATIONAL (ASTM

0) (7)(E

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

(b) (7)(E)

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submit the following in accordance with
Section o1 33 oo SUBMITTAL PROCEDURES:
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SD-o02 Shop Drawings
Reinforcement; G

Detail drawings showing reinforcing steel placement, schedules, sizes, grades, and splicing
and bending details. Drawings shall show support details including types, sizes and spacing.

SD-o03 Product Data
Welding
A list of qualified welders names.
SD-o07 Certificates
Reinforcing Steel
Certified copies of mill reports attesting that the reinforcing steel furnished contains no less
than 25 percent recycled scrap steel and meets the requirements specified herein, prior to the
installation of reinforcing steel.
1.3 QUALITY ASSURANCE
Welders shall be qualified in accordance with AWS D1.4/D1.4M. Qualification test shall be performed at
the worksite and the Contractor shall notify the Contracting Officer 24 hours prior to conducting tests.
Special welding procedures and welders qualified by others may be accepted as permitted by AWS
D1.4/D1.4M.
1.4 DELIVERY, STORAGE, AND HANDLING
Reinforcement and accessories shall be stored off the ground on platforms, skids, or other supports.

PART 2  PRODUCTS

21 DOWELS

Dowels shall conform to . Steel pipe conforming t

2.2 FABRICATED BAR MATS

Fabricated bar mats shall conform to (b) (7)(E)

2.3 REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to (b) (7)(E) ,

grades and sizes as indicated.

2.4 WELDED WIRE FABRIC

Welded wire fabric shall conform tok()REI(S)

SECTION 03 20 01.00 10 - PAGE 2

BW FOIA CBP 002052



2.5 WIRE TIES

Wire ties shall be (b) (7)(E) .

2.6 SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in accordance with

PART 3 EXECUTION
3.1 REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall conform to the
requirements o

3.1.1 Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other deleterious coating that could
reduce bond with the concrete in accordance with

3..2 Splicing

Splices of reinforcement shall conform to

Welding shall conform to AWS
. Welded butt splices shall be full penetration butt welds. Lapped bars shall be placed in
contact and securely tied or spaced transversely apart to permit the embedment of the entire surface of
each bar in concrete. Lapped bars shall not be spaced farther apart than (b) (7)(E)
Mechanical butt splices shall be in accordance with the recommendation of the
manufacturer of the mechanical splicing device. Butt splices shall develop [(XE@IE] of the specified
minimum yield tensile strength of the spliced bars or of the smaller bar in transition splices. Bars shall
be flame dried before butt splicing. Adequate jigs and clamps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt spliced in a straight line.

3.2 WELDED-WIRE FABRIC PLACEMENT
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Welded-wire fabric shall be placed

3.3 DOWEL INSTALLATION

Dowels shall be installed in

-- End of Section --
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SECTION 03 30 00.00 40
CAST-IN-PLACE CONCRETE
PART1 GENERAL
11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ACI INTERNATIONAL (ACI)

0) (7)(E

AMERICAN WELDING SOCIETY (AWS)

WINIO,

ASTM INTERNATIONAL (ASTM)

0) (7)(E
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(0) (7)(E)
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0) (7)(E

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

(b) (7)(E)

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

WINIS

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

SECTION 03 30 00.00 40 - PAGE 3

BW FOIA CBP 002057




0) (7)(E

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submit the following in accordance with
Section o1 33 oo SUBMITTAL PROCEDURES:

SD-o01 Preconstruction Submittals

Construction Equipment Lists shall be submitted by the Contractor prior to construction in
accordance with the paragraph entitled, "General Information," of this section.

SD-o03 Product Data

Manufacturer's catalog data for the following items shall include printed instructions for
admixtures, bonding agents, epoxy-resin adhesive binders, waterstops, and liquid chemical
floor hardeners.

Concrete Aggregates
Portland Cement
Ready-Mix Concrete
Form Facing Materials
Reinforcement Materials
Joint Materials

Bonding Materials
Concrete Curing Materials

SD-o05 Design Data

Mix design data for each class of Ready-Mix Concrete shall be submitted at least 15 calendar
days prior to start of specified work; G

SD-06 Test Reports
Test reports for welding electrodes shall be in accordance with (KGN

Reports for concrete shall be in accordance with the paragraph entitled, "Quality-Control
Testing During Construction,” of this section. Test reports of the chemical requirements of
reinforcing bars shall also be submitted.

Chemical Composition

Mechanical Usability
Soundness
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Slump
Air Entrainment
Compressive Strength

SD-o7 Certificates

Welding Procedures shall be in accordance with (OGS .

Mill certificates shall be submitted for Steel Bar according to the paragraph entitled,
"Fabrication," of this section.

Certificates for concrete shall be in accordance with the paragraph entitled, "Classification
and Quality of Concrete," of this section. Certificates shall contain project name and number,
date, name of Contractor, name of concrete testing service, source of concrete aggregates,
material manufacturer, brand name of manufactured materials, material name, values as
specified for each material, and test results. Certificates for Welder Qualifications shall be in
accordance with the paragraph entitled, "Qualifications for Welding Work," of this section.

Concrete Design Mixes
Concrete Aggregates
Welding Procedures

SD-08 Manufacturer's Instructions

Installation instructions shall indicate the manufacturer's recommended method and
sequence of installation for the following items:

Admixtures
Bonding Materials

SD-11 Closeout Submittals

Records of Communication shall be submitted in accordance with paragraph entitled,
"General Information," of this section.

1.3 QUALIFICATIONS FOR CONCRETE TESTING SERVICE

Concrete testing shall be performed by a Government approved commercial testing laboratory and
inspection service experienced in sampling and testing concrete. Testing agency shall meet the

requirements of J(YXGIE)

1.4 QUALIFICATIONS FOR WELDING WORK

Welding procedures shall be in accordance with (NG -

Welder qualifications shall be verified in accordance with | ROXGQIG) or under an equivalent
qualification test approved in advance. Welders shall be permitted to do only the type of welding for
which each is specifically qualified.

1.5 CONCRETE SAMPLING AND TESTING
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Testing by the Contractor shall include sampling and testing concrete materials proposed for use in the

work and testing the design mix for each class of concrete. Quality control testing during construction
shall be performed by the Contractor.

Concrete aggregate materials proposed for use in the work shall be sampled and tested in accordance

with [QXQIE)
Portland cement shall be sampled and tested in accordance with K{)XEI(S)

Air-entraining admixtures shall be sampled and tested in accordance with [{{)XEI=].

1.6 CONCRETE DESIGN MIXES

Mix proportions for each concrete class shall be determined and tested as follows:

REQUIREMENT TEST METHOD NUMBER OF TESTS

(0) (7)(E)
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0) (7)(E

Proportions of concrete mixtures shall be determined in accordance with -iiililii-

17 DELIVERY AND STORAGE OF MATERIALS
Packaged materials shall be delivered to the project site in their original, unopened package or container
bearing label clearly identifying manufacturer's name, brand name, material, weight or volume, and
other pertinent information. Packaged materials shall be stored in their original, unbroken package or

container in a weathertight and dry place until ready for use in the work.

Unpackaged aggregates shall be stored to avoid excessive segregation, contamination with other
materials or other size aggregates, or freezing.

Reinforcement and other metal items shall be protected from corrosion and shall be kept free from ice,
grease, and other coatings that would destroy or reduce bond.

1.8 GENERAL INFORMATION

Construction Equipment Lists of major components used during this phase of work shall be submitted
prior to construction.

Letters of record expressing Communication between the Contractor and Contracting Officer shall be
provided after the contract completion.

PART 2 PRODUCTS
2.1 CONCRETE MATERIALS
2.11 General

All concrete materials for cast-in-place concrete, except for concrete bulkheads, shall conform

except as modified herein.
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2.1.2 (b) (7)(E)

All concrete materials for cast-in-place concrete shall conform

except as modified herein.

2.1.3 Portland Cement

Cement shall conform (b) (7)(E) or approved equal. One brand and type of cement shall be

used for formed concrete having exposed-to-view finished surfaces.

2.1.4 Water
Minimize the amount of water in the mix. The amount of water must not exceed by weight of
cementitious materials (cement + pozzolans), and in general, improve workability by adjusting the
grading rather than by adding water. Water must be fresh, clean, and free from injurious amounts of
oils, acids, alkalis, salts, organic materials, or other substances deleterious to concrete.

2.2 FORM FACING MATERIALS

2.21 Concrete Form Plywood (Standard Rough)
Plywood shall conform to NIST PS 1, B-B, concrete form, not less than 5/8-inch thick.

2.2.2 Overlaid Concrete Form Plywood (Standard Smooth)
Plywood shall conform to NIST PS 1, B-B, high density form overlay, not less than 5/8-inch thick.

2.3 REINFORCEMENT MATERIALS
See Section 03 20 01.00 10 Concrete Reinforcing for requirements.

2.4 JOINT MATERIALS

2.41 Preformed Joint Filler Strips

Filler strips shall be nonextruding and resilient nonbituminous type conforming to (b) (7)(E)

(b) (7)(E)

2.4.2 Joint Sealant Compound

Compound shall be (b) (7)(E) )

2.5 BONDING MATERIALS

2.5.1 Concrete Bonding Agent

2.5.2 Epoxy-Resin Adhesive Binder
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2.6 CONCRETE CURING MATERIALS
2.6.1 Absorptive Cover

Cover for curing concrete shall be burlap cloth made from jute or kenaf, weighing 9 ounces plus or minus
5 percent per square yard when clean and dry, conforming to ASTM C 171, Class 3; or cover may be cotton
mats as approved.

2.6.2 Moisture-Retaining Cover

Cover for curing concrete shall be waterproof paper conforming to ASTM C 171, regular or white, or
polyethylene sheeting conforming to ASTM C 171, or polyethylene-coated burlap consisting of a laminate
of burlap and a white opaque polyethylene film permanently bonded to the burlap; burlap shall conform
to ASTM C 171, Class 3, and polyethylene film shall conform to ASTM C 171. When tested for water
retention in accordance with ASTM C 156, weight of water lost 72 hours after application of moisture
retaining covering material shall not exceed 0.039 gram per square centimeter of the mortar specimen
surface.

2.6.3 Water
Water shall be potable.
2.6.4 Membrane-Forming Curing Compound

Compound shall be liquid type conforming to ASTM C 309, Type 1, clear, Type 1D with fugitive dye for
interior work and Type 2, white, pigmented for exterior work.

PART 3 EXECUTION

31 FORMWORK

3.1 General
Forms shall be constructed to conform, within the tolerances specified, to shapes dimensions, lines,
elevations, and positions of cast-in-place concrete members as indicated. Forms shall be supported,
braced, and maintained sufficiently rigid to prevent deformation under load.

3.1.2 Design and Construction of Form work
Form work design and construction shall conform to ACI/MCP-2 and ACI 301, Chapter 4.
Forms shall be tight to prevent leakage of cement paste during concrete placing.
Form facing materials shall be supported by structural members spaced close to prevent deflection of
form facing material. Forms placed in successive units for continuous surfaces shall be fitted to accurate
alignment to ensure a smooth completed surface within the tolerances specified. Where necessary to
maintain the tolerances specified, such as long spans where immediate supports are not possible,

formwork shall be cambered for anticipated deflections in formwork due to weight and pressure of fresh
concrete and to construction loads.
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Exposed joints, edges, and external corners shall be chamfered a minimum of [(QK@I@ by moldings
placed in corners of column, beam, and wall forms.

Shores and struts shall be provided with a positive means of adjustment capable of taking up formwork
settlement during concrete placing operations. Adjustment shall be obtained with wedges or jacks or a
combination thereof. When adequate foundations for shores and struts cannot be secured, trussed
supports shall be provided.

Temporary openings shall be provided in wall forms, column forms, and at other points where necessary
to permit inspection and to facilitate cleaning.

Forms shall be readily removable without impact, shock, or damage to concrete.
3.1.3 Forms for Standard Rough Form Finish

Rough form finish shall be given concrete formed surfaces that are to be concealed by other
construction, unless otherwise specified.

Form facing material for standard rough form finish shall be the specified concrete form plywood or
other approved form facing material that will produce concrete surfaces equivalent in smoothness and
appearance to that produced by new concrete form plywood panels.

For concrete surfaces exposed only to the ground, undressed, square-edge, 1-inch nominal thickness
lumber may be used. Horizontal joints shall be level and vertical joints shall be plumb.

3.1.4 Forms for Standard Smooth Form Finish

Smooth form finish shall be given concrete formed surfaces that are to be exposed to view or that are to
be covered with coating material applied directly to concrete or with covering material bonded to
concrete, such as waterproofing, dampproofing, painting, or other similar coating system.

Form facing material for standard smooth finish shall be the specified overlaid concrete form plywood or
other approved form facing material that is nonreactive with concrete and that will produce concrete
surfaces equivalent in smoothness and appearance to that produced by new overlaid concrete form
plywood panels.

Maximum deflection of form facing material between supports and maximum deflection of form
supports such as studs and wales shall not exceed 0.0025 times the span.

Arrangement of form facing sheets shall be orderly and symmetrical, and sheets shall be in sizes as large
as practical.

Panels shall be arranged to make a symmetrical pattern of joints. Horizontal and vertical joints shall be
solidly backed and butted tight to prevent leakage and fins.

3.1.5 Form Ties

Ties shall be factory fabricated metal, adjustable in length, removable or snap-off type that will not allow
form deflection or will not spall concrete upon removal. Portion of form ties remaining within concrete
after removal of exterior parts shall be at leas

back from concrete surface. Form ties shall be
free of devices that will leave a hole larger than in diameter in concrete

surface. Form ties fabricated at the project site or wire ties of any type are not acceptable.
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3..6 Tolerances for Form Construction

Formwork shall be constructed to ensure that after removal of forms and prior to patching and finishing
of formed surfaces, concrete surfaces shall be in accordance with tolerances specified in [(JNEI(S)

(b) (7)(E)
3.1.7 Preparation of Form Surfaces

Contact surfaces of forms shall be coated with form-coating compound before reinforcement is placed.
Form-coating compound shall be a commercial formulation that will not bond with, stain, nor adversely
affect concrete surfaces and will not impair subsequent treatment of concrete surfaces that entails
bonding or adhesion nor impede wetting of surfaces to be cured with water or curing compounds.
Excess form-coating compound shall not be allowed to stand in puddles in the forms nor to come in
contact with concrete against which fresh concrete will be placed. Thinning of form-coating compound
shall be made with thinning agent of the type, in the amount, and under the conditions recommended
by form-coating compound manufacturer's printed or written directions.

3.1.8 Removal of Forms

Formwork that does not support weight of concrete, such as sides of beams, walls, columns, and similar
vertical parts of the work, may be removed 24 hours after placing concrete, provided concrete is
sufficiently hard not to be damaged from form-removal operations.

Formwork that supports weight of concrete, such as beam soffits, slabs, and similar horizontal parts of
the work, shall remain in place at least until concrete has attained design minimum laboratory
compressive strength at 28 days for applicable concrete class specified.

Form facing material may be removed before concrete has attained its required 28-day compressive
strength but in no case less than 6 days after placing concrete, provided shores and other vertical
supports have been arranged to permit removal of form-facing material without loosening or disturbing
shores and supports. Shores and other vertical supports shall remain in place until concrete has attained
its required 28-day compressive strength.

Results of control tests will be used as evidence that concrete has attained sufficient strength to permit
removal of supporting forms. Test specimens shall be removed from molds at the end of 24 hours and
stored in the structure as near points of sampling as possible; shall receive same protection from
elements during curing as is given those portions of the structure which they represent; and shall not be
removed from the structure for transmittal to the laboratory prior to expiration of three-fourths of
proposed period before removal of forms. Supporting forms of shoring shall not be removed until
strength of control-test specimens has attained a value of at least (b) (7)(E) for
other work. Contractor shall ensure that newly unsupported portions of the structure are not subjected
to heavy construction or material loading.

Tie-rod clamps to be removed from wall shall be loosened 24 hours after concrete is placed; form ties,
except for a sufficient number to hold forms in place, may be removed at that time. Ties wholly
withdrawn from wall shall be pulled toward inside face.

When formwork is removed during concrete curing period, exposed concrete shall be cured as specified.

3..9 Re-Use of Forms
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Surfaces of forms that are to be re-used shall be cleaned and repaired, except that split, frayed, or
delaminated form facing material shall not be re-used. Contact surfaces of re-used forms shall be coated
as specified.

3.2 REINFORCEMENT FABRICATION AND INSTALLATION
See Section 03 20 01.00 10 Concrete Reinforcing for requirements.

3.3 JOINTS

3.3.1 Construction Joints

Joints not indicated shall be made and located so as not to impair strength and appearance of the
structure and shall be as approved. Construction joints shall be located as follows:

(b) (7)(E) .
(b) (7)(E)

Joints shall be perpendicular to main reinforcement. Reinforcement shall be continued across
construction joints.

3.3.2 Control Joints in Slabs on Ground

Joints shall be provided to form panels as indicated.

I 1

Joints shall be (b) (7)(E) and shall be formed by inserting hand-pressed

fiberboard strip into fresh concrete until top surface of strip is flush with slab surface or by cutting the
concrete with a saw after the concrete has set. After concrete has cured for at least 7 days, the
Contractor shall remove inserts and clean groove of foreign matter and loose particles.

3.3.3 Sealing Joints in Slabs on Ground

Isolation and control joints which will not be covered with finish flooring material shall be sealed with
joint sealing compound after concrete curing period. Groove shall be slightly underfilled with joint
sealing compound to prevent extrusion of compound. Excess material shall be removed as soon after
sealing as possible.

Sealing shall not be required for isolation and control joints which will be covered with finish flooring
material. Groove shall be left ready to receive filling material that will be provided as part of finish floor
covering work.

3.4 INSTALLATION OF ANCHORAGE DEVICES

3.4.1 General
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Anchorage devices and embedded items required for other work that is attached to, or supported by,
cast-in-place concrete shall be set and built in as part of the work of this section, using setting drawings,
instructions, and directions for work to be attached thereto.

3.4.2 Placing Anchorage Devices
Anchorage devices and embedded items shall be positioned accurately and supported against

displacement. Openings in anchorage devices such as slots and threaded holes shall be filled with an
approved, removable material to prevent entry of concrete into openings.

3.5 PLACEMENT OF CONCRETE FOR (b) (7)(E)
(b) (7)(E)

3.6 PREPARATIONS FOR CONCRETE PLACING

3.6.1 General
Surfaces against which concrete is to be placed shall be free of debris, loose material, standing water,
snow, ice, and other deleterious substances before start of concrete placing. Standing water shall be
removed prior to placement of concrete. Sub-grade surface shall be sprinkled with water as required to
eliminate suction at the time concrete is deposited.

3.6.2 Sub-grade Under Foundations, Footings and Slabs
See Earthwork Section 31 0o oo for sub-grade preparation requirements.

3.6.3 Formwork

Formwork where used shall be complete and approved. Debris and foreign material shall be removed
from interior of forms before start of concrete placing.

3.6.4 Edge Forms and Screed Strips for Slabs/Pads
Edge forms or bulkheads and intermediate screed strips for slabs/pads shall be set to obtain indicated
elevations and contours in finished slab/pad surface and shall be strong to support vibrating bridge
screeds or roller pipe screeds if nature of specified slab/pad finish requires use of such equipment.
Concrete surface shall be aligned to elevation of screed strips by use of strike-off templates or approved
compacting-type screeds.

3.6.5 Reinforcement and Other Embedded Items

Reinforcement, joint materials, and other embedded materials shall be secured in position, inspected,
and approved before start of concrete placing.

3.7 CONCRETE CONVEYING
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3.7.1 Transfer of Concrete At Project Site

Concrete shall be handled from point of delivery and transfer to concrete conveying equipment and to
locations of final deposit as rapidly as practical by methods which will prevent segregation and loss of
concrete mix materials.

3.7.2 Mechanical Equipment for Conveying Concrete

Equipment shall ensure a continuous flow of concrete at delivery end and shall be as approved. Runways
for wheeled concrete-conveying equipment shall be provided from concrete delivery point to locations of
final deposit. Interior surfaces of concrete conveying equipment shall be free of hardened concrete,
debris, water, snow, ice, and other deleterious substances.

3.8 CONCRETE PLACING
3.8.1 Weather Limitations and Protection

Concrete shall not be placed when the temperature of the concrete exceeds go degrees F, nor when the
ambient temperature is below 40 degrees F, nor during rain, sleet, or snow, unless protection is provided,
nor after go-minutes from the time shown on the batch ticket to the time of placement.

When concrete is placed at 9o degree F or better it shall be covered and kept continuously wet for a
minimum of 48 hours. Protection shall be provided during cold weather in accordance with [(KE(=)]

(b) (7)(E) R

During inclement weather, protection material shall be watertight to prevent entry of rain, sleet, or snow
onto surfaces to receive concrete and into fresh concrete.

Protection materials shall be stored at project site for use in event of unforeseen weather changes after
start of concrete placing operations.

3.8.2 General Placing Requirements

Concrete shall be deposited continuously or in layers of such thickness that no concrete will be placed on
concrete which has hardened sufficiently to cause formation of seams or planes of weakness within the
section. If a section cannot be placed continuously, construction joints shall be provided as specified.
Concrete placing shall be performed at such a rate that concrete which is being integrated with fresh
concrete is still plastic. Concrete shall be deposited as nearly as practical in its final position to avoid
segregation due to rehandling or flowing. Concrete shall not be subjected to procedures which will cause
segregation.

Concrete which becomes non-plastic and unworkable or does not meet quality control limits as specified

or has been contaminated by foreign materials shall not be used. Use of retempered concrete will not be
permitted. Rejected concrete shall be removed from the site.

3.8.3 Placing Concrete in Forms

Temporary spreaders in forms shall be removed when concrete placing has reached elevation of
spreaders.

Concrete placed in forms shall be consolidated by mechanical vibrating equipment supplemented by
hand spading, rodding, or tamping. Vibrators shall be designed to operate with vibratory element
submerged in concrete and shall maintain a speed of not less than 9,000 impulses per minute when
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submerged in concrete. Vibrating equipment shall be adequate in number of units and power of each
unit to properly consolidate concrete. Vibration of forms and reinforcement shall not be permitted.
Vibrators shall not be used to transport concrete inside forms. Vibrators shall be inserted and withdrawn
vertically at uniformly spaced points not farther apart than visible effectiveness of machine. Vibrator
shall not be inserted into lower courses of concrete that have begun to set. At each insertion, duration of
vibration shall be limited to time necessary to consolidate concrete and complete embedment of
reinforcement and other embedded items without causing segregation of concrete mix.

Placing of concrete in supporting elements shall not be started until concrete previously placed in
columns and walls is no longer plastic and has been in place a minimum of 2 hours.

3.8.4 Placing Concrete on Grade

Concrete for foundations and slabs shall be placed and consolidated in a continuous operation, within
the limits of approved construction joints if any until placing of panel or section is completed.

During concrete placing operations, concrete shall be consolidated by mechanical vibrating equipment
so that concrete is worked around reinforcement and other embedded items. Concrete placed in
supported slabs or pads shall be consolidated by mechanical vibrators as directed. Otherwise concrete in
slabs/pads shall be consolidated by vibrating bridge screeds, roller pipe screeds, or other approved
method. Consolidation operations shall be limited to time necessary to obtain consolidation of concrete
without bringing an excess of fine aggregate to the surface. Concrete to be consolidated shall be as dry as
practical and surfaces thereof shall not be manipulated prior to finishing operations. Concrete shall be
brought to correct level with a straightedge and struck-off. Bull floats or darbies shall be used to smooth
surface, leaving it free of humps or hollows. Sprinkling of water on plastic surface shall not be permitted.

3.8.5 Bonding

Surfaces of set concrete at joints, except where bonding is obtained by use of concrete bonding agent,
shall be roughened and cleaned of laitance, coatings, loose particles, and foreign matter. Surfaces shall
be roughened in a manner that will expose the aggregate uniformly and will not leave laitance, loosened
particles of aggregate, nor damaged concrete at the surface.

Bonding of fresh concrete that has set shall be obtained as follows:

At joints between concrete construction elements unless otherwise specified; roughened and
cleaned surface of set concrete shall be dampened, but not saturated, immediately prior to placing
of fresh concrete.

At joints in exposed-to-view work; at vertical joints in walls; at supported slabs, and other
structural members; and at joints in work exposed to liquids; the roughened and cleaned surface of
set concrete shall be dampened but not saturated and covered with a cement grout coating.

Cement grout shall consist o

. Cement grout shall be applied with a stiff broom
or brush to a minimum thickness Fresh concrete shall be deposited before cement

grout has attained its initial set.
Bonding of fresh concrete to concrete that has set may be obtained by use of a concrete bonding

agent. Such bonding material shall be applied to cleaned concrete surface in accordance with
approved printed instructions of bonding material manufacturer.
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3.9 FINISHING OF FORMED SURFACES
3.9.1 Repairing and Patching Defective Areas

Immediately after removal of forms, defective areas above finish grade shall be repaired and patched with
cement mortar. Honeycomb, rock pockets, voids r, and holes left by tie rods and
bolts shall be cut out to solid concrete, but in no case to a depth of less Edges of cuts shall be
perpendicular to surface of concrete. Before placing cement mortar, area to be patched [ (JXEI(3)]

adjacent thereto shall be cleaned, dampened with water, and brush coated with neat Portland cement

grout. Cement mortar for patching shall consist of
for handling and placing. Portland

cement portion of cement mortar shall be a blend of white and standard Portland cement so that when
dry, cement mortar will match surrounding concrete in color. Cement mortar shall be compacted in
place and struck off slightly higher than the surrounding surface. Holes extending through concrete
shall be filled by means of a plunger type gun or other suitable device from unexposed face, using a stop
held at exposed face to ensure complete filling.

3.9.2 Standard Rough Form Finish

Formed concrete below finish grade shall be standard rough form finish. Rough finish shall be the
concrete surface having texture imparted by form facing material used, defective areas repaired and
patched as specified, and fins and other projections exceeding [[E()XEAI(=M rubbed down with wood

blocks.
3.9.3 Standard Smooth Finish

Formed concrete above grade shall be standard smooth finish. Smooth finish shall be as-cast concrete
surface as obtained with form facing material for standard smooth finish. Defective areas shall be
repaired and patched as specified; and all fins and other projections on surface shall be removed.

3.9.4 Related Unformed Surfaces

Tops of walls, horizontal offsets, and similar unformed surfaces occurring adjacent to formed surfaces
shall be struck off smooth after concrete is placed and shall be finished to a texture matching that of
adjacent formed surfaces. Final surface treatment on formed surfaces shall continue uniformly across
adjacent unformed surfaces.

3.10 FINISHING OF SLABS AND CHANNELS

3.10.1 Scratch Finish

After placing concrete slabs, surface shall be plane to a tolerance not exceeding (b) (7)(E)

placed on the surface at not less than two different angles. Surfaces
shall be uniformly sloped to drain. After leveling, surface shall be roughened with stiff brushes or raked
before final set.

3.1 CONCRETE CURING AND PROTECTION
3111 General
Freshly placed concrete shall be protected from premature drying and cold or hot temperature and shall

be maintained without drying at a relatively constant temperature for the period of time necessary for
hydration of cement and proper hardening of concrete.
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Initial curing shall start as soon as free water has disappeared from surface of concrete after placing and
finishing. Concrete shall be kept moist for minimum 72 hours.

Final curing shall immediately follow initial curing and before concrete has dried. Final curing shall
continue until cumulative number of hours or fraction thereof (not necessarily consecutive) during
which temperature of air in contact with the concrete is above 50 degrees F has totaled 168 hours.
Alternatively, if tests are made of cylinders kept adjacent to the structure and cured by the same
methods, final curing may be terminated when the average compressive strength has reached 70 percent
of the 28-day design compressive strength. Rapid drying at end of final curing period shall be prevented.

3.a1.2 Curing Methods

Curing shall be accomplished by moist curing, by moisture-retaining cover curing, by membrane curing,
and by combinations thereof, as specified.

Moist curing:
Moisture curing shall be accomplished by any of the following methods:
Keeping surface of concrete wet by covering with water
Continuous water spraying

Covering concrete surface with specified absorptive cover for curing concrete saturated with
water and keeping absorptive cover wet by water spraying or intermittent hosing. Absorptive
cover shall be placed to provide coverage of concrete surfaces and edges with a slight overlap
over adjacent absorptive covers.

Moisture-cover curing:

Moisture-retaining cover curing shall be accomplished by covering concrete surfaces with specified
moisture-retaining cover for curing concrete. Cover shall be placed directly on concrete in widest
practical width, with sides and ends lapped at least 3 inches. Cover shall be weighted to prevent
displacement; tears or holes appearing during curing period shall be immediately repaired by
patching with pressure-sensitive, waterproof tape or other approved method.

Membrane curing:

Membrane curing shall be accomplished by applying specified membrane-forming curing
compound to damp concrete surfaces as soon as moisture film has disappeared. Curing compound
shall be applied uniformly in a two-coat operation by power-spraying equipment using a spray
nozzle equipped with a wind guard. Second coat shall be applied in a direction at right angles to
direction of first coat. Total coverage for two coats shall be not more than 200 square feet per
gallon of curing compound. Concrete surfaces which are subjected to heavy rainfall within 3 hours
after curing compound has been applied shall be resprayed by method and at rate specified.
Continuity of coating shall be maintained for entire curing period and damage to coating during
this period shall be repaired immediately.

Membrane-curing compounds shall not be used on surfaces that are to be covered with coating
material applied directly to concrete or with a covering material bonded to concrete, such as other
concrete, liquid floor hardener, waterproofing, dampproofing, membrane roofing, painting, and
other coatings and finish materials.
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3.11.3 Curing Formed Surfaces
Curing of formed surfaces shall be accomplished by moist curing with forms in place for full curing
period or until forms are removed. If forms are removed before end of curing period, final curing of
formed surfaces shall be accomplished by any of the curing methods specified above, as applicable.

3.a1.4 Curing Unformed Surfaces

Initial curing of unformed surfaces, such as monolithic slabs/pads shall be accomplished by membrane
curing.

Unless otherwise specified, final curing of unformed surfaces shall be accomplished by any of curing
methods specified above, as applicable.

3.11.5 Temperature of Concrete During Curing

When temperature of atmosphere is 40 degrees F and below, temperature of concrete shall be
maintained at not less than 50 degrees F throughout concrete curing period or 45 degrees F when the
curing period is measured by maturity. When necessary, arrangements shall be made before start of
concrete placing for heating, covering, insulation, or housing as required to maintain specified
temperature and moisture conditions for concrete during curing period.

When the temperature of atmosphere is 8o degrees F and above or during other climatic conditions
which will cause too rapid drying of concrete, arrangements shall be made before start of concrete
placing for installation of wind breaks, of shading, and for fog spraying, wet sprinkling, or moisture-

retaining covering of light color as required to protect concrete during curing period.

Changes in temperature of concrete shall be uniform and shall not exceed 5 degrees F in any 1 hour nor
50 degrees F in any 24-hour period.

3.11.6 Protection from Mechanical Injury

During curing period, concrete shall be protected from damaging mechanical disturbances, particularly
load stresses, heavy shock, and excessive vibration and from damage caused by rain or running water.

3.a1.7 Protection After Curing
Finished concrete surfaces shall be protected from damage by construction operations.
3.12 QUALITY-CONTROL TESTING DURING CONSTRUCTION

Concrete shall be sampled and tested for quality control by the Contractor during the placement of the
concrete as follows:

REQUIREMENT TEST METHOD NUMBER OF TESTS

Sampling fresh
concrete b) ( ? ) (E

Slump test
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() (7)(E)

Air content by
pressure method

Compression test
specimens

Concrete
temperature

Compressive
strength test

Test reports for concrete for Chemical Composition, Mechanical Usability and Soundness shall be
submitted by the Contractor meeting all design specifications as required by referenced standards within
this section.

3.13 INSPECTION AND ACCEPTANCE PROVISIONS
3.13.1 Evaluation of Compressive Strength Tests
Concrete quality control test will be evaluated as specified.

Compressive strength tests will be considered satisfactory if the average of
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If compressive strength tests fail to meet minimum requirements specified, concrete represented by such
tests will be considered deficient in strength and subject to provisions specified.

3.3.2 Strength of Concrete Structure

Strength of concrete structure in place will be considered deficient if it fails to comply with requirements
which control strength of structure, including following conditions:

Failure to meet compressive strength tests as evaluated
Reinforcement not conforming to requirements specified

Concrete which differs from required dimensions or location in such a manner as to reduce
strength

Concrete curing and protection of concrete against extremes of temperature during curing, not
conforming to requirements specified

Concrete subjected to damaging mechanical disturbances, particularly load stresses, heavy shock,
and excessive vibration

Poor workmanship likely to result in deficient strength
3.13.3 Testing Concrete Structure for Strength

When there is evidence that strength of concrete structure in place does not meet specification
requirements, cores drilled from hardened concrete for compressive strength determination shall be

made in accordance with (XIS, and as follows:

At least three representative cores shall be taken from each member or area of concrete-in-place
that is considered potentially deficient. Location of cores will be determined by the Contracting
Officer.

Cores shall be tested after moisture conditioning in accordance with [ (OXQIE) if concrete

they represent will be more than superficially wet under service.

Cores shall be air dried, (60 to 8o degrees F with relative humidity less than 60 percent) for 7 days
before test and shall be tested dry if concrete they represent will be dry under service conditions.

Strength of cores from each member or area will be considered satisfactory if their average is equal
to or greater than 85 percent of the 28-day design compressive strength of the class of concrete.

Core specimens will be taken and tested by the Government. If the results of core-boring tests
indicate that the concrete as placed does not conform to the drawings and specification, the cost of
such tests and restoration required shall be borne by the Contractor.

Core holes shall be filled solid with patching mortar and finished to match adjacent concrete surfaces.

Concrete work that is found inadequate by core tests shall be corrected in a manner approved by the
Contracting Officer.
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SECTION o3 60 oo
GROUTING
PART1 GENERAL
11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

0) (7)(E

NATIONAL CONCRETE MASONRY ASSOCIATION (NCMA)

WINGE

1.2 SUBMITTALS
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Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submit the following in accordance with
Section o1 33 oo SUBMITTAL PROCEDURES:
SD-o03 Product Data
Cold Weather Installation; G

Cold weather construction procedures.

Manufacturer's data sheets on each product to be used; G
Mixing and preparation instructions and recommendations.
Storage and handling requirements and recommendations
Installation methods
SD-06 Test Reports
Cementitious components of the grout mix

Grout

Test reports from an approved independent laboratory. Test reports on a previously tested
material shall be certified as the same as that proposed for use in this project.

SD-o07 Certificates
Admixtures for Grout

Certificates of compliance stating that the materials meet the specified requirements.

1.3 DELIVERY, HANDLING, AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid compromising packages and contact
with soil or contaminating material.

1.3.1 Cementitious Materials, Sand and Aggregates
Cementitious and other packaged materials shall be delivered in sealed, unopened containers, plainly
marked and labeled with manufacturers' names and brands. Cementitious material shall be stored in
dry, weathertight enclosures or be completely covered. Cement shall be handled in a manner that will

prevent the inclusion of foreign materials and damage by water or dampness. Sand and aggregates shall
be stored in a manner to prevent contamination or segregation.

1.4 QUALITY ASSURANCE
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1.4.1 Spare Vibrator

Maintain at least one spare vibrator on site at all times.

PART 2 PRODUCTS
21 GROUT AND READY-MIXED GROUT

Grout shall conform to

. Cement used in grout shall have a (b) (7)(E)

. Minimum grout strength shall be
Grout shall be used subject to the limitations of Table III.
Proportions shall not be changed and materials with different physical or chemical characteristics shall
not be used in grout for the work unless additional evidence is furnished that the grout meets the

specified requirements. Ready-Mixed grout shall conform to (IR E@I(3)

2.11 Admixtures for Grout

In cold weather, a (b) (7)(E) may be used subject to approval;
accelerating admixture shall be non-corrosive, shall contain less than (b) (7)(E) and shall
conform to (b) (7)(E) . In general, air-entrainment, anti-freeze or chloride

admixtures shall not be used except as approved by the Contracting Officer.

2.1.2 Grout Mix

(b) (7)(E)

VR NRVIVENS

0) (7)(E

Clean and free from deleterious acids, alkalies, and organic matter.

2.1.3 Water

2.2 MIXING

Mixing Procedure: Add factory pre-blended dry materials to water in mortar mixer and mix for at
least 5 minutes.
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Retempering: Do not retemper grout; discard grout that cannot be easily pumped or poured.

Cold Weather: Follow National Concrete Masonry Association recommendations for cold weather
construction.
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PART 3 EXECUTION
31 PREPARATION

Prior to start of work, verify the applicable conditions as set forth in [(QN@IR), inspection. The
Contracting Officer will serve as inspector.

3.2 REBAR

Rebar shall be cleaned of loose, flaky rust, scale, grease, mortar, grout, or other coating which might
destroy or reduce its bond prior to placing grout. Bars with kinks or bends not shown on the drawings
shall not be used. Rebar shall be placed prior to grouting. Vertical bollard rebar shall extend as shown
on the drawings.

3.2.1 Positioning Bars
Vertical bars shall be accurately placed within the bollards at the positions indicated on the drawings. A

minimum clearance of(QN@I@) shall be maintained between the bars and bollard walls. Vertical rebars
may be held in place using bar positioners located near the ends of each bar and at intermediate intervals

of not more thanl(YNEI(SMW of the reinforcement.

3.2.2 Splices
Bars shall be lapped a minimum o of the reinforcement. Welded or mechanical
connections shall develop at leas of the specified yield strength of the reinforcement.

3.3 PLACING GROUT

(b) (7)(E) . Grout not in place within 1-1/2 hours after water is
first added to the batch shall be discarded. Sufficient grout shall be provided (b) (7)(E)

3.3.1 Grouting Equipment

3.3.1.1 Grout Pumps
Pumping through aluminum tubes will not be permitted. Pumps shall be operated to produce a
continuous stream of grout without air pockets, segregation, or contamination. Upon completion of
each day's pumping, waste materials and debris shall be removed from the equipment, and disposed of.

3.3.1.2 Vibrators
Internal vibrators shall maintain a speed of not less than 5,000 impulses per minute when submerged in
the grout. At least one spare vibrator shall be maintained at the site at all times. Duration of vibration
shall be limited to time necessary to produce satisfactory consolidation without causing segregation.

3.3.2 Grout Placement

Grout shall be placed using a grout pump to completely fill the grout space without segregation of the
aggregates. Vibrators shall not be inserted into lower pours that are in a semi-solidified state.
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3.4 WASTE MANAGEMENT

Manage waste according to the Waste Management Plan and as follows. Minimize water used to wash
mixing equipment. Use trigger operated spray nozzles for water hoses.

3.4.1 Separate and Recycle Waste
Place materials defined as hazardous or toxic waste in designated containers. Fold up metal banding,
flatten, and place in designated area for recycling. Collect wood packing shims and pallets and place in
designated area. Use leftover mixed mortar as directed where lower strength mortar meets the

requirements for bulk fill. Separate masonry waste and place in designated area for use as structural fill.
Separate selected masonry waste and excess for landscape uses, either whole or crushed as ground cover.

3.5 TEST REPORTS
3.5.1 Field Testing of Grout

Field sampling and testing of grout shall be in accordance with the applicable provisions of () XEGI(S)
A minimum of three specimens of grout per day shall be sampled and tested. Each specimen shall have a

minimum ultimate compressive strength of (OKGQIGEN -

--End of Section--
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SECTION o5 o5 23
WELDING, STRUCTURAL
PART1 GENERAL
11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

(b) (7)(E)

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

(b) (7)(E)

AMERICAN WELDING SOCIETY (AWS)

0) (7)(E

ASTM INTERNATIONAL (ASTM)

(0) (7)(E)

Definitions of welding terms are in accordance with ((QN@I(D]. The following classifications Class 1
(highest class) to Class 6 (lowest class) indicate the project's class(es) of weld joints.

1.2 DEFINITIONS
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1.2.1 Class 1 Weld Joints

This covers complete penetration weld joints only. These weld joints apply where failure would cause a
loss of the system and/or be hazardous to personnel. Class 1 weld joints are highly stressed (dynamic and
cyclic loading) and characterized as a single point of failure with no redundancy for the redistribution of
stress into another member.

1.2.2 Class 2 Weld Joints

This covers both complete and partial penetration groove weld joints and fillet weld joints. These weld
joints apply where failure would reduce the overall efficiency of a system but loss of the system or a
hazard to personnel would not be experienced.

1.2.3 Class 3 Weld Joints

This covers both complete and partial penetration groove weld joints and fillet weld joints. These weld
joints apply where failure would not affect the efficiency of a system nor create a hazard to personnel.
Class 3 weld joints are connections of secondary members not subject to dynamic action and/or low
stressed miscellaneous applications.

1.2.4 Class 4 Weld Joints
This covers weld joints applicable to welding reinforcing steel to primary structural members.
1.2.5 Class 5 Weld Joints

This covers weld joints applicable to welding concrete reinforcing steel splices (prestressing steel
excepted), steel connection devices, and inserts and anchors required in concrete construction.

1.2.6 Class 6 Weld Joints
This covers plug and slot weld joints as applicable to the requirements of the project's code(s).
1.3 GENERAL REQUIREMENTS

Conform the design of welded connections to [(JX@IB), unless otherwise indicated or specified. Material
with welds will not be accepted unless the welding is specified or indicated on the drawings or otherwise
approved. Perform welding as specified in this section, except where additional requirements are shown
on the drawings or are specified in other sections. Do not commence welding until welding procedures,
inspectors, nondestructive testing personnel, welders, welding operators, and tackers have been qualified
and the submittals approved by the Contracting Officer. Perform all testing at or near the work site.
Each Contractor performing welding shall maintain records of the test results obtained in welding
procedure, welder, welding operator, and tacker performance qualifications.

1.3.1 Pre-erection Conference

Hold a pre-erection conference prior to the start of the field welding, to bring all affected parties together
and to gain a naturally clear understanding of the project and the Welding Procedure Specifications
(WPS) (which the Contractor shall develop and submit for all welding, including welding done using pre-
qualified procedures). Mandatory attendance is required by all Contractor's welding production and
inspection personnel and appropriate Government personnel. Include as items for discussion:
responsibilities of various parties; welding procedures and processes to be followed; welding sequence
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(both within a joint and joint sequence within the building); inspection requirements and procedures,
both visual and ultrasonic; welding schedule; fabrication of mock-up model; and other items deemed
necessary by the attendees.

1.3.2 Mock-up Model

Perform first the field-welded connection designated as the mock-up model on the drawings. All welders
qualified and designated to perform field-welded groove joints must be present during the welding of the
mock-up model connections and each one shall perform a part of the welding. Simulate with the mock-
up test all physical and environmental conditions that will be encountered during the welding of all
groove joints. Execute all inspection procedures required for groove welded joints, including NDE tests,
on the mock-up model. All Contractor inspection and testing personnel designated to perform QC of
groove welded joints must be present during the welding of the mock-up model and each one shall
perform the inspection procedures to be performed on production welding of these joints. This mock-up
model connection represents the standard of performance, both for the welding and inspection
procedures used and the results to be achieved in the production welding for these groove welded joints.

1.4 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submit the following in accordance with
Section o1 33 oo SUBMITTAL PROCEDURES:

SD-03 Product Data

Welding Procedure Qualifications; G

Welder, Welding Operator, and Tacker Qualification
Inspector Qualification

Previous Qualifications

Pre-qualified Procedures

Copies of the welding procedure specifications; the procedure qualification test records; and
the welder, welding operator, or tacker qualification test records.

SD-06 Test Reports

Quality Control
Nondestructive Examination

A quality assurance plan and records of tests and inspections. Submit all records of
nondestructive examination in accordance with paragraph "Acceptance Requirements".

SD-o07 Certificates

Certified Welding Procedure Specifications (WPS)
Certified Brazing Procedure Specifications (BPS)
Certified Procedure Qualification Records (PQR)
Certified Welder Performance Qualifications (WPQ)
Certified Brazer Performance Qualifications (BPQ)

Certificates in accordance with paragraph "Other Applications".
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1.5 WELDING PROCEDURE QUALIFICATIONS

Except for pre-qualified (b) (7)(E) ) and previously qualified procedures, each Contractor

performing welding shall record in detail and qualify the welding procedure specification for any welding
procedure followed in the fabrication of weldments. Conform qualification of welding procedures to

(OXGIEM and to the specifications in this section. Submit for approval copies of the welding
procedure specification and the results of the procedure qualification test for each type of welding which
requires procedure qualification. Approval of any procedure, however, does not relieve the Contractor of
the sole responsibility for producing a finished structure meeting all the specified requirements. Submit
this information on the forms in Appendix E of (NGNS MM. [ndividually identify and clearly
reference on the detail drawings and erection drawings all welding procedure specifications, or suitably
key them to the contract drawings. In case of conflict between this specification and [ (OYGIGH.
this specification governs.

1.5.1 General Requirements

The organization performing this work must be certified in the following: American Institute of Steel
Construction (AISC) Quality Certification Program Category Category I Conventional Steel Structures.

a. For Structural Projects, provide documentation of the following:

1) Component Thickness (b) (7)(E) Qualification documents (WPS, PQR, and
WPQ) in accordance with J(OXGSIN-

2) Component Thickness Qualification documents (WPS, PQR, and
WPQ) in accordance wit

3) Reinforcing Steel: Qualification documents (b) (7)(E) ) in accordance with
(b) (7)(E) B

b. For other applications, provide documentation of the following:

1) Submit for review to the Contracting Officer two copies of Certified Welding Procedure
Specifications (WPS), Certified Brazing Procedure Specifications (BPS) and Certified
Procedure Qualification Records (PQR) within fifteen calendar days after receipt of Notice to
Proceed.

2) Cranes: Qualification documents (WPS, PQR, and WPQ) in accordance with AWS

(b) (7)(E) B

3) Submit for review to the Contracting Officer two copies of Certified Welder Performance
Qualifications (WPQ)and Certified Brazer Performance Qualifications (BPQ) within fifteen
calendar days prior to any employee welding on the project material.

4) Machinery: Qualification documents (WPS, PQR, and WPQ) in accordance with AWS

WIGION

1.5.2 Previous Qualifications

Welding procedures previously qualified by test may be accepted for this contract without re-
qualification if the following conditions are met:
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a. Testing was performed by an approved testing laboratory, technical consultant, or the
Contractor's approved quality control organization.

b. The qualified welding procedure conforms to the requirements of this specification and is
applicable to welding conditions encountered under this contract.

c. The welder, welding operator, and tacker qualification tests conform to the requirements of this
specification and are applicable to welding conditions encountered under this contract.

1.5.3 Pre-qualified Procedures

Welding procedures which are considered pre-qualified as specified in (NG will be accepted
without further qualification. The Contractor shall submit for approval a listing or an annotated drawing
to indicate the joints not pre-qualified. Procedure qualification is mandatory for these joints.

1.5.4 Retests

If welding procedure fails to meet the requirements of [I(ONEISIM. the procedure specification must
be revised and re-qualified, or at the Contractor's option, welding procedure may be retested in
accordance with OXGIEM. If the welding procedure is qualified through retesting, all test results,
including those of test welds that failed to meet the requirements, must be submitted with the welding
procedure.

1.6  WELDER, WELDING OPERATOR, AND TACKER QUALIFICATION

Each welder, welding operator, and tacker assigned to work on this contract must be qualified in
accordance with the applicable requirements of (NI and as specified in this section.
Welders, welding operators, and tackers who make acceptable procedure qualification test welds will be
considered qualified for the welding procedure used.

1.6.1 Previous Personnel Qualifications
At the discretion of the Contracting Officer, welders, welding operators, and tackers qualified by test
within the previous 6 months may be accepted for this contract without re-qualification if all the
following conditions are met:
a. Copies of the welding procedure specifications, the procedure qualification test records, and the
welder, welding operator, and tacker qualification test records are submitted and approved in

accordance with the specified requirements for detail drawings.

b. Testing was performed by an approved testing laboratory, technical consultant, or the
Contractor's approved quality control organization.

c. The previously qualified welding procedure conforms to the requirements of this specification
and is applicable to welding conditions encountered under this contract.

d. The welder, welding operator, and tacker qualification tests conform to the requirements of this
specification and are applicable to welding conditions encountered under this contract.

1.6.2 Certificates
Before assigning any welder, welding operator, or tacker to work under this contract, submit the names

of the welders, welding operators, and tackers to be employed, and certification that each individual is
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qualified as specified. The certification must state the type of welding and positions for which the
welder, welding operator, or tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the name of the firm and person certifying the qualification tests. Keep
the certification current, on file, and furnish 3 copies.

1.6.3 Renewal of Qualification
Re-qualification of a welder or welding operator is required under any of the following conditions:

a. It has been more than 6 months since the welder or welding operator has used the specific
welding process for which he is qualified.

b. There is specific reason to question the welder or welding operator's ability to make welds that
meet the requirements of these specifications.

c. The welder or welding operator was qualified by an employer other than those firms performing
work under this contract, and a qualification test has not been taken within the past 12 months.
Submit as evidence of conformance all records showing periods of employment, name of employer
where welder, or welding operator, was last employed, and the process for which qualified.

d. A tacker who passes the qualification test is considered eligible to perform tack welding
indefinitely in the positions and with the processes for which he is qualified, unless there is some
specific reason to question the tacker's ability. In such a case, the tacker is required to pass the
prescribed tack welding test.

1.7 INSPECTOR QUALIFICATION
Inspector qualifications must be in accordance with [OXGIGI. Qualify all nondestructive testing
personnel in accordance with the requirements of (b) (7)(E) for Levels I or II in the applicable
nondestructive testing method. The inspector may be supported by assistant welding inspectors who are

not qualified to (b) (7)(E) , and assistant inspectors may perform specific inspection functions

under the supervision of the qualified inspector.

1.8 SYMBOLS
Symbols must be in accordance with , unless otherwise indicated.
1.9 SAFETY
Safe weldiing practices and safety precautions during welding must conform to.
PART 2 PRODUCTS
21 WELDING EQUIPMENT AND MATERIALS

All welding equipment, electrodes, welding wire, and fluxes must be capable of producing satisfactory

welds when used by a qualified welder or welding operator performing qualified welding procedures. All

welding equipment and materials shall comply with the applicable requirements o (NG IEIN .
PART 3 EXECUTION

3.1 WELDING OPERATIONS
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3.1.1 Requirements

Conform workmanship and techniques for welded construction to the requirements of

3..2 Identification
Identify all welds in one of the following ways:

a. Submit written records to indicate the location of welds made by each welder, welding operator,
or tacker.

b. Identify all work performed by each welder, welding operator, or tacker with an assigned
number, letter, or symbol to identify welds made by that individual. The Contracting Officer may
require welders, welding operators, and tackers to apply their symbol next to the weld by means of
rubber stamp, felt-tipped marker with waterproof ink, or other methods that do not cause an
indentation in the metal. Place the identification mark for seam welds adjacent to the weld atﬁ
intervals. Identification with die stamps or electric etchers is not allowed.

3.2 QUALITY CONTROL

Perform testing using an approved inspection or testing laboratory or technical consultant; or if
approved, the Contractor's inspection and testing personnel may be used instead of the commercial
inspection or testing laboratory or technical consultant. Perform visual and ultrasonic or radiographic
inspections to determine conformance with paragraph STANDARDS OF ACCEPTANCE. Conform
procedures and techniques for inspection with applicable requirements of (b) (7)(E)

[(QXWIBGP <xcept that in radiographic inspection only film types designated as "fine grain," or "extra
fine," are acceptable.

3.3 STANDARDS OF ACCEPTANCE

Conform dimensional tolerances for welded construction, details of welds, and quality of welds with the
applicable requirements of [ NOQXGIEMM and the contract drawings. Perform nondestructive testing
by visual inspection and radiographic or ultrasonic methods. The minimum extent of nondestructive
testing must be random of welds or joints, as indicated on the drawings.

3.3.1 Nondestructive Examination

The welding is subject to inspection and tests in the mill, shop, and field. Inspection and tests in the mill
or shop do not relieve the Contractor of the responsibility to furnish weldments of satisfactory quality.
When materials or workmanship do not conform to the specification requirements, the Government
reserves the right to reject material or workmanship or both at any time before final acceptance of the
structure containing the weldment.

3.3.2 Destructive Tests

Make all repairs when metallographic specimens are removed from any part of a structure. Employ only
qualified welders or welding operators, and use the proper joints and welding procedures, including
peening or heat treatment if required, to develop the full strength of the members and joints cut and to
relieve residual stress.
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3.4 GOVERNMENT INSPECTION AND TESTING

In addition to the inspection and tests performed by the Contractor for quality control, the Government
will perform inspection and testing for acceptance to the extent determined by the Contracting Officer.
The costs of such inspection and testing will be borne by the Contractor if unsatisfactory welds are
discovered, or by the Government if the welds are satisfactory. The work may be performed by the
Government's own forces or under a separate contract for inspection and testing. The Government
reserves the right to perform supplemental nondestructive and destructive tests to determine
compliance with paragraph STANDARDS OF ACCEPTANCE.

3.5 CORRECTIONS AND REPAIRS

If inspection or testing indicates defects in the weld joints, repair defective welds using a qualified welder
or welding operator as applicable. Conduct corrections in accordance with the requirements of
(OXWIB) and the specifications. Repair all defects in accordance with the approved procedures. Repair
defects discovered between passes before additional weld material is deposited. Wherever a defect is
removed and repair by welding is not required, blend the affected area into the surrounding surface to
eliminate sharp notches, crevices, or corners. After a defect is thought to have been removed, and before
re-welding, examine the area by suitable methods to ensure that the defect has been eliminated.
Repaired welds shall meet the inspection requirements for the original welds. Any indication of a defect
is regarded as a defect, unless re-evaluation by nondestructive methods or by surface conditioning shows
that no unacceptable defect is present.

-- End of Section --
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SECTION o5 12 0o
STRUCTURAL STEEL
PART1 GENERAL
11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

0) (7)(E)

AMERICAN WELDING SOCIETY (AWS)

(0) (7)(

ASTM INTERNATIONAL (ASTM)

(b) (7)(E
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(0) (7)(E)
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WINIO

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

WINIO,

1.2 SYSTEM DESCRIPTION

Provide the structural steel for fencing system and any required shop primed or galvanized steel,
complete and ready for use. Structural steel works shall include specified design, materials, installation,
workmanship, fabrication, assembly, inspection, quality control, and testing in accordance with
and except as modified in this contract.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. Submit the following in accordance with
Section o1 33 oo SUBMITTAL PROCEDURES:
SD-o02 Shop Drawings
Erection Plan, including description of temporary supports; G
Fabrication drawings including description of connections; G
SD-o03 Product Data
Welding electrodes and rods
SD-06 Test Reports
Bolts, nuts, and washers
Supply the certified manufacturer's mill reports which clearly show the applicable ASTM
mechanical and chemical requirements together with the actual test results for the supplied
fasteners.
SD-o07 Certificates
Steel
Bolts, nuts, and washers
Galvanizing
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AISC Quality Certification
Welding procedures and qualifications
1.4 AISC QUALITY CERTIFICATION
Work shall be fabricated in an AISC certified Category STD fabrication plant.
1.5 SEISMIC PROVISIONS
The structural steel system shall be provided in accordance with.
1.6 QUALITY ASSURANCE
1.6.1 Drawing Requirements

As applicable, submit fabrication drawings for approval prior to fabrication. Prepare in accordance with

(b) (7)(E) . Fabrication drawings shall not be reproductions of contract drawings.
Sign and seal fabrication drawings by a professional engineer registered in the State where the project is
located. Include complete information for the fabrication and erection of the structure's components,
including the location, type, and size of bolts, welds, member sizes and lengths, connection details,
blocks, copes, and cuts. Use [(QN@I(D] standard welding symbols. Shoring and temporary bracing shall
be designed and sealed by a registered professional engineer and submitted for record purposes, with
calculations, as part of the drawings. Member substitutions of details shown on the contract drawings
shall be clearly highlighted on the fabrication drawings. Explain the reasons for any deviations from the
contract drawings.

Provide connection, forming and stiffening details for Structural Steel. Avoid ledges, crevices and pockets
that hold water, water-laden debris or condensation.

1.6.2 Certifications
1.6.2.1 Erection Plan

Submit for record purposes. Indicate the sequence of erection, temporary shoring and bracing, and a
detailed sequence of welding, including each welding procedure required.

1.6.2.2 Welding Procedures and Qualifications

Prior to welding, submit certification for each welder stating the type of welding and positions qualified
for, the code and procedure qualified under, date qualified, and the firm and individual certifying the
qualification tests. If the qualification date of the welding operator is more than one-year old, the
welding operator's qualification certificate shall be accompanied by a current certificate by the welder
attesting to the fact that he has been engaged in welding since the date of certification, with no break in
welding service greater than 6 months.

Conform to all requirements specified i (ONGIE I -

PART 2  PRODUCTS

2.1 STEEL
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2.1.1 Fence Picket Bars

(b) (7)(E) Structural Steel, sizes as shown on drawings.
Pickets shall be fabricated (b) (7)(E) .

2.1.2 Tube Steel (Bollards)

(b) (7)(E) sizes as shown on drawings

2.1.4 WF Columns, Beams, and Rail

(b) (7)(E) , Structural wide flange sizes as shown on the drawings

2.1.6 Plates, Bars and Angles

(b) (7)(E) , Structural Steel, Structural sizes as shown on the drawings

217  Sheathing

(b) (7)(E) for Sheathing and Miscellaneous Brackets

21.8  Steel Pipe
sizes as shown on drawings
2.2 BOLTS, NUTS, AND WASHERS
Provide the following unless indicated otherwise.
2.2.1 Structural Steel, Steel Pipe

2.2.1.1 Bolts

(b) (7)(E) The bolt heads and the nuts of the

supplied fasteners must be marked with the manufacturer's identification mark, the strength grade and
type specified by ASTM specifications.

2.2.1.2 Nuts
(OX@WI(R]. Grade and Style for applicable ASTM bolt standard recommended.
2.2.1.3 Washers
oo |
2.2.2 High-Strength Structural Steel and Structural Steel Tubing

2.2.2.1 Bolts

—WE_
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2.2.2.2 Nuts

(b) (7)(E) :

2.2.2.3 Washers

(b) (7)(E)

23 FENCE PANELS
OIVIE)
(b) (7)(E)

2.3.2 Perforated Plate

F@lﬁﬁ_

2.4 STRUCTURAL STEEL ACCESSORIES

2.41 Welding Electrodes and Rods

(b) (7)(E) electrodes as specified by the American Welding Society for welding

Weathering Steel. Suggestions on minimum preheat are contained in the latest revisions of [((KEI(3)

When matching strength is required, and color match and corrosion resistance are not important Sk

(b) (7)(E) electrodes may be used. These electrodes also work for the

underlying passes in multiple-pass welds.

2.5 SHOP PRIMER
See Paint Section 09 9o oo.
2.6 GALVANIZING

Connection elements (bolts, connection brackets, etc) shall be Galvanized in accordance with [(QXGQIE)
[((QX@I(R] Unless specified otherwise galvanize after fabrication where practicable.

2.7 FABRICATION

2.7.1 Markings
Prior to erection, members shall be identified by a painted erection mark. Connecting parts assembled in
the shop for reaming holes in field connections shall be match marked with scratch and notch marks.
Do not locate erection markings on areas to be welded. Do not locate match markings in areas that will

decrease member strength or cause stress concentrations.

2.7.2 Cleaning
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((OXEWIR] Maintain steel surfaces free from rust, dirt, oil, grease, and other contaminants through final
assembly.

2.8 DRAINAGE HOLES

Adequate drainage holes shall be drilled to eliminate water traps. Hole diameter shall b@QR@I@ and
location shall be indicated on the detail drawings. Hole size and location shall not affect the structural
integrity.

PART 3 EXECUTION
3.1 FABRICATION

Fabrication shall be in accordance with the applicable provisions of (QN@I(8] Fabrication and assembly
shall be done in the shop to the greatest extent possible. The fabricating plant shall be certified under
the AISC FCD for Category STD structural steelwork.

Compression joints depending on contact bearing shall have a surface roughness not in excess of
(DXWI)] as determined byR(YKE@IBR. and ends shall be square within the tolerances for milled ends
specified iV NGIGI

Structural steelwork, except weathering steel, surfaces of steel to be encased in concrete, surfaces to be
field welded, shall be prepared for painting in accordance with endorsement "P" of AISC FCD and primed
with the specified paint.

Shop splices of members between field splices will be permitted only where indicated on the Contract
Drawings. Splices not indicated require the approval of the Contracting Officer.

3.2 ERECTION
Erection of structural steel shall be in accordance with the applicable provisions of (JK@IE] or
endorsemenf(ONGIEI. Erection plan shall be reviewed, stamped and sealed by a licensed

structural engineer.

Provide for drainage in structural steel. After final positioning of steel members,

3.21 STORAGE

Material shall be stored out of contact with the ground in such manner and location as will minimize
deterioration.

3.3 CONNECTIONS

(NE)

Except as modified in this section, connections not detailed shall be designed in accordance with [
(b) (V)(E)

3.3.1 Common Grade Bolts
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bolts shall be tightene

contact the Contracting Officer for
further instructions.

3.4 GAS CUTTING

Use of gas-cutting torch in the field for correcting fabrication errors will not be permitted on any major
member in the structural framing. Use of a gas cutting torch will be permitted on minor members not
under stress only after approval has been obtained from the Contracting Officers.

3.5 WELDING

(OXBVIE)] except as follows.

_QI_

Welding shall be
consistent with AWS recommended procedures including adequate edge preparation and preheating, the
selection of proper flux (when applicable) and the use of properly dried, low-hydrogen electrodes and
fluxes.

Grind exposed welds smooth as indicated. Provide (QN@I(D] qualified welders, welding operators, and
tackers.

The Contractor shall develop and submit the Welding Procedure Specifications (WPS) for all welding,
including welding done using prequalified procedures. Prequalified procedures may be submitted for
information only; however, procedures that are not prequalified shall be submitted for approval.

3.5.1 Removal of Temporary Welds, Run-Off Plates, and Backing Strips
Remove only from finished areas.

3.6 SHOP PRIMER REPAIR
See Paint Section 09 9o oo.

3.7 GALVANIZING REPAIR
Provide as indicated or specified. Galvanize after fabrication where practicable. Repair damage to
galvanized coatings using (b) (7)(E) paint for galvanizing damaged by handling,

transporting, cutting, welding, or bolting. Do not heat surfaces to which repair paint has been applied.

3.8 FIELD QUALITY CONTROL
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Perform field tests, and provide labor, equipment, and incidentals required for testing. The Contracting
Officer shall be notified in writing of defective welds, bolts, nuts, and washers within 7 working days of
the date of weld inspection.

3.81 Welds
3.8.11 Visual Inspection

IWIE Furnish the services of AWS-certified welding inspectors for fabrication and erection
inspection and testing and verification inspections. Welding inspectors shall visually inspect and mark
welds, including fillet weld end returns.

3.8.1.2 Nondestructive Testing

(OXWI(D)] Test locations shall be as indicated. If more than 20 percent of welds made by a welder
contain defects identified by testing, then all welds made by that welder shall be tested by radiographic
or ultrasonic testing, as approved by the Contracting Officer. When all welds made by an individual
welder are required to be tested, magnetic particle testing shall be used only in areas inaccessible to
either radiographic or ultrasonic testing. Retest defective areas after repair.

Testing frequency: [(YNEI(D) framing. Testing frequency will be increased if visual

inspections reveal that welds are suspect.
Nondestructive testing shall be performed by AWS-certified inspectors only.
3.8.2 Testing for Embrittlement

(QX@I(B] for steel products hot-dip galvanized after fabrication.

-- End of Section -
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SECTION o9 90 oo
PAINTS AND COATINGS
PART1 GENERAL
11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

(b) (7)(E)

ASTM INTERNATIONAL (ASTM)
ASTM D 523 (2008) Standard Test Method for Specular Gloss

MASTER PAINTERS INSTITUTE (MPI)

101 ct 200 oxy Anti-Corrosive Metal Primer
MPI (o) 9) Epoxy Anti-Corrosive Metal Pri
MPI 107 (Oct 2009) Rust Inhibitive Primer (Water-Based)
MPI 108 (Oct 2009) High Build Epoxy Coating, Low Gloss
MPI 164 (Oct 2009) Exterior W.B. Light Industrial Coating, Gloss, MPI
Gloss Level 6
MPI 23 (Oct 2009) Surface Tolerant Metal Primer
MPI 79 (Oct 2009) Alkyd Anti-Corrosive Metal Primer
ct 2009) Exterior , Gloss, oss Leve
MPI 9 (O 9)E ior Alkyd, Gl MPI Gloss Level 6

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA1 (2000; E 2004) Shop, Field, and Maintenance Painting

SSPC PA Guide 3 (1982; E 1995) A Guide to Safety in Paint Application

SSPC SP1 (1982; E 2004) Solvent Cleaning

SSPC SP 10 (2007) Near-White Blast Cleaning

SSPC SP 12 (2002) Surface Preparation and Cleaning of Metals by Water
jetting Prior to Recoating

SSPC SP 2 (1982; E 2004) Hand Tool Cleaning

SSPC SP 3 (2004; E 2004) Power Tool Cleaning

Section 09 9o oo - Page 1

BW FOIA CBP 002098



SSPC SP 6 (2007) Commercial Blast Cleaning

SSPC SP 7 (2007) Brush-Off Blast Cleaning

SSPC VIS1 (2002; E 2004) Guide and Reference Photographs for Steel
Surfaces Prepared by Dry Abrasive Blast Cleaning

SSPC VIS 3 (2004) Visual Standard for Power-and Hand-Tool Cleaned
Steel

SSPC VIS 4 (1998; E 2000; E 2004) Guide and Reference Photographs for

Steel Surfaces Prepared by Water jetting
U.S. ARMY CORPS OF ENGINEERS (USACE)
EM 385-1-1 (2008) Safety and Health Requirements Manual
U.S. GENERAL SERVICES ADMINISTRATION (GSA)
FED-STD-313 (Rev D; Am 1) Material Safety Data, Transportation Data and
Disposal Data for Hazardous Materials Furnished to
Government Activities
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910.1000 Air Contaminants
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation; submittals not having a "G"
designation are for information only. When used, a designation following the "G" designation identifies
the office that will review the submittal for the Government. The following shall be submitted in
accordance with Section o1 33 oo SUBMITTAL PROCEDURES:
The current MPI, "Approved Product List" which lists paint by brand, label, product name and product
code as of the date of contract award, will be used to determine compliance with the submittal
requirements of this specification. The Contractor may choose to use a subsequent MPI "Approved
Product List", however, only one list may be used for the entire contract and each coating system is to be
from a single manufacturer. All coats on a particular substrate must be from a single manufacturer. No
variation from the MPI Approved Products List is acceptable.
Samples of specified materials may be taken and tested for compliance with specification requirements.
SD-o02 Shop Drawings
Piping identification
Submit color stencil codes

SD-o03 Product Data

Coating
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Manufacturer's Technical Data Sheets
Sealant
SD-o04 Samples
Color
Submit manufacturer's samples of paint colors. Cross reference color samples to color
scheme as indicated.
SD-o07 Certificates
Applicator's qualifications
Qualification Testing laboratory for coatings
SD-08 Manufacturer's Instructions
Application instructions
Mixing

Detailed mixing instructions, minimum and maximum application temperature and
humidity, potlife, and curing and drying times between coats.

Manufacturer's Material Safety Data Sheets

Submit manufacturer's Material Safety Data Sheets for coatings, solvents, and other
potentially hazardous materials, as defined in FED-STD-313.

SD-10 Operation and Maintenance Data
Coatings
Preprinted cleaning and maintenance instructions for all coating systems shall be provided.

SD-11 Closeout Submittals

Materials

1.3 APPLICATOR'S QUALIFICATIONS
1.3.1 Contractor Qualification

Submit the name, address, telephone number, FAX number, and e-mail address of the contractor that
will be performing all surface preparation and coating application. Submit evidence that key personnel
have successfully performed surface preparation and application of coatings on a minimum of three
similar projects within the past three years. List information by individual and include the following:
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a. Name of individual and proposed position for this work.
b. Information about each previous assignment including:
Position or responsibility
Employer (if other than the Contractor)
Name of facility owner

Mailing address, telephone number, and telex number (if non-US) of
facility owner

Name of individual in facility owner's organization who can be
contacted as a reference

Location, size and description of structure
Dates work was carried out
Description of work carried out on structure
1.4 QUALITY ASSURANCE
1.4.1 Field Samples and Tests

The Contracting Officer may choose up to two coatings that have been delivered to the site to be tested at
no cost to the Government. Take samples of each chosen product as specified in the paragraph "Sampling
Procedures." Test each chosen product as specified in the paragraph "Testing Procedure." Products which
do not conform, shall be removed from the job site and replaced with new products that conform to the
referenced specification. Testing of replacement products that failed initial testing shall be at no cost to the
Government.

1411 Sampling Procedure

The Contracting Officer will select paint at random from the products that have been delivered to the job
site for sample testing. The Contractor shall provide samples of the selected paint materials. The
samples shall be taken in the presence of the Contracting Officer, and labeled, identifying each sample.
Provide labels in accordance with the paragraph "Packaging, Labeling, and Storage" of this specification.

1.4.1.2 Testing Procedure

Provide Batch Quality Conformance Testing for specified products, as defined by and performed by MPI.
As an alternative to Batch Quality Conformance Testing, the Contractor may provide Qualification
Testing for specified products above to the appropriate MPI product specification, using the third-party
laboratory approved under the paragraph "Qualification Testing" laboratory for coatings. The
qualification testing lab report shall include the backup data and summary of the test results. The
summary shall list all of the reference specification requirements and the result of each test. The
summary shall clearly indicate whether the tested paint meets each test requirement. Note that
Qualification Testing may take 4 to 6 weeks to perform, due to the extent of testing required.
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Submit name, address, telephone number, FAX number, and e-mail address of the independent third party
laboratory selected to perform testing of coating samples for compliance with specification requirements.
Submit documentation that laboratory is regularly engaged in testing of paint samples for conformance
with specifications, and that employees performing testing are qualified. If the Contractor chooses MPI to
perform the Batch Quality Conformance testing, the above submittal information is not required, only a
letter is required from the Contractor stating that MPI will perform the testing.
1.5 REGULATORY REQUIREMENTS
1.5.1 Environmental Protection
In addition to requirements specified elsewhere for environmental protection, provide coating materials
that conform to the restrictions of the local Air Pollution Control District and regional jurisdiction.
Notify Contracting Officer of any paint specified herein which fails to conform.
1.5.2 Lead Content
Do not use coatings having a lead content over 0.06 percent by weight of nonvolatile content.
1.5.3 Chromate Content
Do not use coatings containing zinc-chromate or strontium-chromate.
1.5.4 Asbestos Content
Materials shall not contain asbestos.
1.5.5 Mercury Content
Materials shall not contain mercury or mercury compounds.
1.5.6 Silica
Abrasive blast media shall not contain free crystalline silica.

1.5.7 Human Carcinogens

Materials shall not contain ACGIH o100Doc and ACGIH o100Doc confirmed human carcinogens (A1) or
suspected human carcinogens (Az2).

1.6 PACKAGING, LABELING, AND STORAGE

Paints shall be in sealed containers that legibly show the contract specification number, designation
name, formula or specification number, batch number, color, quantity, date of manufacture,
manufacturer's formulation number, manufacturer's directions including any warnings and special
precautions, and name and address of manufacturer. Pigmented paints shall be furnished in containers
not larger than 5 gallons. Paints and thinners shall be stored in accordance with the manufacturer's
written directions, and as a minimum, stored off the ground, under cover, with sufficient ventilation to
prevent the buildup of flammable vapors, and at temperatures between 40 to 95 degrees F.

1.7 SAFETY AND HEALTH

Apply coating materials using safety methods and equipment in accordance with the following:
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Work shall comply with applicable Federal, State, and local laws and regulations, and with the
ACCIDENT PREVENTION PLAN, including the Activity Hazard Analysis as specified in Section o1 35 26
GOVERNMENT SAFETY REQUIREMENTS and in Appendix A of EM 385-1-1. The Activity Hazard
Analysis shall include analyses of the potential impact of painting operations on painting personnel and
on others involved in and adjacent to the work zone.
1.7.1 Safety Methods Used During Coating Application
Comply with the requirements of SSPC PA Guide 3.
1.7.2 Toxic Materials
To protect personnel from overexposure to toxic materials, conform to the most stringent guidance of:
a. The applicable manufacturer's Material Safety Data Sheets (MSDS) or local regulation.
b. 29 CFR 1910.1000.
c¢. ACGIH o100Doc, threshold limit values.

1.8 ENVIRONMENTAL CONDITIONS

Comply, at minimum, with manufacturer recommendations for space ventilation during and after
installation.

1.8.1 Coatings
Do not apply coating when air or substrate conditions are:
a. Less than 5 degrees F above dew point;
b. Below 50 degrees F or over 95 degrees F, unless specifically pre-approved by the Contracting
Officer and the product manufacturer. Under no circumstances shall application conditions
exceed manufacturer recommendations.
1.9 COLOR SELECTION
Colors of finish coats shall be as indicated or specified. Where not indicated or specified, colors shall be
selected by the Contracting Officer. Manufacturers' names and color identification are used for the
purpose of color identification only. Named products are acceptable for use only if they conform to
specified requirements. Products of other manufacturers are acceptable if the colors approximate colors
indicated and the product conforms to specified requirements.
Tint each coat progressively darker to enable confirmation of the number of coats.
110 LOCATION AND SURFACE TYPE TO BE PAINTED

1101 Painting Included

This specification only applies to the Picket Style Primary Fence being installed for alignment RGV
SEGMENT o17.
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110.1.1 Exterior Painting

Includes new surfaces, existing coated surfaces, and existing uncoated surfaces, of the Picket Style
Primary Fence. Also included are existing coated surfaces made bare by cleaning operations.

110.2 Painting Excluded
Do not paint the following unless indicated otherwise.
a.  Steel to be embedded in concrete.
110.3 Exterior Painting of Site Work Items
Field coat the following items:
New Surfaces

a. Picket Style Primary Fence

1.10.4 Definitions and Abbreviations

110.4.1 Qualification Testing

Qualification testing is the performance of all test requirements listed in the product specification. This
testing is accomplished by MPI to qualify each product for the MPI Approved Product List, and may also

be accomplished by Contractor's third party testing lab if an alternative to Batch Quality Conformance
Testing by MPI is desired.

110.4.2 Batch Quality Conformance Testing

Batch quality conformance testing determines that the product provided is the same as the product

qualified to the appropriate product specification. This testing shall only be accomplished by MPI
testing lab.

1.10.4.3 Coating

A film or thin layer applied to a base material called a substrate. A coating may be a metal, alloy, paint,
or solid/liquid suspensions on various substrates (metals, plastics, wood, paper, leather, cloth, etc.).
They may be applied by electrolysis, vapor deposition, vacuum, or mechanical means such as brushing,
spraying, calendaring, and roller coating. A coating may be applied for aesthetic or protective purposes
or both. The term "coating” as used herein includes emulsions, enamels, stains, varnishes, sealers,
epoxies, and other coatings, whether used as primer, intermediate, or finish coat. The terms paint and
coating are used interchangeably.

1.10.4.4 DFT or dft

Dry film thickness, the film thickness of the fully cured, dry paint or coating.

110.4.5 DSD

Degree of Surface Degradation, the MPI system of defining degree of surface degradation. Five (5) levels
are generically defined under the Assessment sections in the MPI Maintenance Repainting Manual.
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1.10.4.6 EPP

Environmentally Preferred Products, a standard for determining environmental preferability in support
of Executive Order 13101.

1.10.4.7 EXT
MPI short term designation for an exterior coating system.
1.10.4.8 INT
MPI short term designation for an interior coating system.
1.10.4.9 micron / microns
The metric measurement for 0.001 mm or one/one-thousandth of a millimeter.
1.10.4.10 mil / mils

The English measurement for 0.001 in or one/one-thousandth of an inch, equal to 25.4 microns or 0.0254
mm.

1.10.4.11 mm
The metric measurement for millimeter, 0.001 meter or one/one-thousandth of a meter.

1.10.4.12 MPI Gloss Levels

MPI system of defining gloss. Seven (7) gloss levels (G1 to G7) are generically defined under the
Evaluation sections of the MPI Manuals. Traditionally, Flat refers to Gi/G2, Eggshell refers to G3,
Semigloss refers to Gs, and Gloss refers to G6.

Gloss levels are defined by MPI as follows:

Gloss Description  Units Units
Level @ 60 degrees @ 85 degrees
G1  MatteorFlat otos 10 max

G2 Velvet oto10 10 to 35

G3  Eggshell 10 to 25 10 to 35

G4  Satin 20 to 35 35 min

Gs Semi-Gloss 35to70

G6  Gloss 70 to 85

G7  High Gloss

Gloss is tested in accordance with ASTM D 523. Historically, the Government has used Flat (G1 / G2),
Eggshell (G3), Semi-Gloss (Gs), and Gloss (G6).

110.4.13 MPI System Number
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The MPI coating system number in each Division found in either the MPI Architectural Painting
Specification Manual or the Maintenance Repainting Manual and defined as an exterior (EXT/REX) or
interior system (INT/RIN). The Division number follows the CSI Master Format.

1.10.4.14 Paint
See Coating definition.
1.10.4.15 REX

MPI short term designation for an exterior coating system used in repainting projects or over existing
coating systems.

1.10.4.16 RIN

MPI short term designation for an interior coating system used in repainting projects or over existing
coating systems.

PART 2 PRODUCTS
21 MATERIALS

Conform to the coating specifications and standards referenced in PART 3. Submit manufacturer's
technical data sheets for specified coatings and solvents. Comply with applicable regulations regarding
toxic and hazardous materials.

PART 3 EXECUTION
3.1 PROTECTION OF AREAS AND SPACES NOT TO BE PAINTED

Prior to surface preparation and coating applications, remove, mask, or otherwise protect, hardware,
hardware accessories, machined surfaces, radiator covers, plates, lighting fixtures, public and private
property, and other such items not to be coated that are in contact with surfaces to be coated. Following
completion of painting, workmen skilled in the trades involved shall reinstall removed items. Restore
surfaces contaminated by coating materials, to original condition and repair damaged items.

3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, and other foreign matter and substances deleterious to
coating performance as specified for each substrate before application of paint or surface treatments. Qil
and grease shall be removed prior to mechanical cleaning. Cleaning shall be programmed so that dust
and other contaminants will not fall on wet, newly painted surfaces. Exposed ferrous metals such as nail
heads on or in contact with surfaces to be painted with water-thinned paints, shall be spot-primed with a
suitable corrosion-inhibitive primer capable of preventing flash rusting and compatible with the coating
specified for the adjacent areas.

3.2.1 Existing Coated Surfaces with Minor Defects
Sand, spackle, and treat minor defects to render them smooth. Minor defects are defined as scratches,

nicks, cracks, gouges, spalls, alligatoring, chalking, and irregularities due to partial peeling of previous
coatings.
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3.2.2 Removal of Existing Coatings

Remove existing coatings from the following surfaces:

a. Surfaces designated by the Contracting Officer, such as surfaces where rust shows through
existing coatings.

3.3 PREPARATION OF METAL SURFACES
3.31 Existing and New Ferrous Surfaces

a. Ferrous Surfaces including Shop-coated Surfaces and Small Areas That Contain Rust, Mill Scale
and Other Foreign Substances: Solvent clean or detergent wash in accordance with SSPC SP 1
to remove oil and grease. Where shop coat is missing or damaged, clean according to SSPC
SP 2, SSPC SP 3, SSPC SP 6, or SSPC SP 10. Brush-off blast remaining surface in accordance
with SSPC SP 7; Water jetting to SSPC SP 12 WJ-4 may be used to remove loose coating and
other loose materials. Use inhibitor as recommended by coating manufacturer to prevent
premature rusting. Shop-coated ferrous surfaces shall be protected from corrosion by
treating and touching up corroded areas immediately upon detection.

b. Surfaces With More Than 20 Percent Rust, Mill Scale, and Other Foreign Substances: Clean
entire surface in accordance with SSPC SP 6/SSPC SP 12 WJ-3 or SSPC SP 10/SSPC SP 12 WJ-2.

3.3.2 Final Ferrous Surface Condition:

For tool cleaned surfaces, the requirements are stated in SSPC SP 2 and SSPC SP 3. As a visual reference,
cleaned surfaces shall be similar to photographs in SSPC VIS 3.

For abrasive blast cleaned surfaces, the requirements are stated in SSPC SP 7, SSPC SP 6, and SSPC SP 1o0.
As a visual reference, cleaned surfaces shall be similar to photographs in SSPC VIS 1.

For waterjet cleaned surfaces, the requirements are stated in SSPC SP 12. As a visual reference, cleaned
surfaces shall be similar to photographs in SSPC VIS 4.

3.4 APPLICATION
3.41 Coating Application

Painting practices shall comply with applicable federal, state and local laws enacted to insure compliance
with Federal Clean Air Standards. Apply coating materials in accordance with SSPC PA 1. SSPC PA 1
methods are applicable to all substrates, except as modified herein.

At the time of application, paint shall show no signs of deterioration. Uniform suspension of pigments
shall be maintained during application.

Unless otherwise specified or recommended by the paint manufacturer, paint may be applied by brush,
roller, or spray. Use trigger operated spray nozzles for water hoses. Rollers for applying paints and
enamels shall be of a type designed for the coating to be applied and the surface to be coated. Wear
protective clothing and respirators when applying oil-based paints or using spray equipment with any
paints.
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Paints, except water-thinned types, shall be applied only to surfaces that are completely free of moisture
as determined by sight or touch.

Thoroughly work coating materials into joints, crevices, and open spaces. Special attention shall be
given to insure that all edges, corners, crevices, welds, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

Each coat of paint shall be applied so dry film shall be of uniform thickness and free from runs, drops,
ridges, waves, pinholes or other voids, laps, brush marks, and variations in color, texture, and finish.
Hiding shall be complete.

Touch up damaged coatings before applying subsequent coats.

a. Drying Time: Allow time between coats, as recommended by the coating manufacturer, to
permit thorough drying, but not to present topcoat adhesion problems. Provide each coat in
specified condition to receive next coat.

b. Primers, and Intermediate Coats: Do not allow primers or intermediate coats to dry more than
30 days, or longer than recommended by manufacturer, before applying subsequent coats.
Follow manufacturer's recommendations for surface preparation if primers or intermediate
coats are allowed to dry longer than recommended by manufacturers of subsequent coatings.
Each coat shall cover surface of preceding coat or surface completely, and there shall be a
visually perceptible difference in shades of successive coats.

c. Finished Surfaces: Provide finished surfaces free from runs, drops, ridges, waves, laps, brush
marks, and variations in colors.

d. Thermosetting Paints: Topcoats over thermosetting paints (epoxies and urethanes) should be
applied within the overcoating window recommended by the manufacturer.

3.4.2 Mixing and Thinning of Paints

Reduce paints to proper consistency by adding fresh paint, except when thinning is mandatory to suit
surface, temperature, weather conditions, application methods, or for the type of paint being used.
Obtain written permission from the Contracting Officer to use thinners. The written permission shall
include quantities and types of thinners to use.

When thinning is allowed, paints shall be thinned immediately prior to application with not more than 1
pint of suitable thinner per gallon. The use of thinner shall not relieve the Contractor from obtaining
complete hiding, full film thickness, or required gloss. Thinning shall not cause the paint to exceed
limits on volatile organic compounds. Paints of different manufacturers shall not be mixed.

3.4.3 Two-Component Systems
Two-component systems shall be mixed in accordance with manufacturer's instructions. Any thinning of
the first coat to ensure proper penetration and sealing shall be as recommended by the manufacturer for
each type of substrate.

3.4.4 Coating Systems

a. Systems by Substrates: Apply coatings that conform to the respective specifications listed in the
following Tables:
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Table

Division 5. Exterior Metal, Ferrous and Non-Ferrous Paint Table

b. Minimum Dry Film Thickness (DFT): Apply paints, primers, varnishes, enamels, undercoats,
and other coatings to a minimum dry film thickness of 1.5 mil each coat unless specified
otherwise in the Tables. Coating thickness where specified, refers to the minimum dry film
thickness.

c. Coatings for Surfaces Not Specified Otherwise: Coat surfaces which have not been specified, the
same as surfaces having similar conditions of exposure.

d. Existing Surfaces Damaged During Performance of the Work, Including New Patches In Existing
Surfaces: Coat surfaces with the following:

(1) One coat of primer.
(2) One coat of undercoat or intermediate coat.
(3) One topcoat to match adjacent surfaces.

e. Existing Coated Surfaces To Be Painted: Apply coatings conforming to the respective
specifications listed in the Tables herein, except that pretreatments, sealers and fillers need
not be provided on surfaces where existing coatings are soundly adhered and in good
condition. Do not omit undercoats or primers.

3.5 COATING SYSTEMS FOR METAL

Apply coatings of Tables in Division 5 for Exterior and Interior.

a. Apply specified ferrous metal primer on the same day that surface is cleaned, to surfaces that
meet all specified surface preparation requirements at time of application.

b. Inaccessible Surfaces: Prior to erection, use one coat of specified primer on metal surfaces that
will be inaccessible after erection.

c. Shop-primed Surfaces: Touch up exposed substrates and damaged coatings to protect from
rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPI 101, 1.5 mils DFT immediately
prior to application of epoxy or urethane coatings.

e. Pipes and Tubing: The semitransparent film applied to some pipes and tubing at the mill is not
to be considered a shop coat, but shall be overcoated with the specified ferrous-metal primer
prior to application of finish coats.

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces. On surfaces to be coated
with water thinned coatings, spot prime exposed nails and other ferrous metal with latex
primer MPI 107.
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3.6 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate mobility of moving components,
including swinging and sliding doors, cabinets, and windows with operable sash, for inspection by the
Contracting Officer. Perform this demonstration after appropriate curing and drying times of coatings
have elapsed and prior to invoicing for final payment.

3.7 WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows. Do not use kerosene or any such organic
solvents to clean up water based paints. Properly dispose of paints or solvents in designated containers.
Close and seal partially used containers of paint to maintain quality as necessary for reuse. Store in
protected, well-ventilated, fire-safe area at moderate temperature. Place materials defined as hazardous
or toxic waste in designated containers. Coordinate with manufacturer for take-back program. Set aside
scrap to be returned to manufacturer for recycling into new product. When such a service is not
available, local recyclers shall be sought after to reclaim the materials.

3.8 PAINT TABLES
All DFT's are minimum values.

3.8.1 EXTERIOR PAINT TABLES

DIVISION 5: EXTERIOR METAL, FERROUS AND NON-FERROUS PAINT TABLE
STEEL / FERROUS SURFACES

A. New Steel that has been hand or power tool cleaned to SSPC SP 2 or
SSPCSP 3

New; MPI EXT 5.1Q-G6 (Gloss) / Existing; MPI REX 5.1D-G6
Primer: Intermediate:  Topcoat:

MPI 23 MPI 9 MPI 9

System DFT: 5.25 mils

B. New Steel that has been blast-cleaned to SSPC SP 6:

New; MPI EXT 5.1D-G6 (Gloss) / Existing; MPI REX 51D-G6
Primer: Intermediate: ~ Topcoat:

MPI 79 MPI 9 MPI 9

System DFT: 5.25 mils

D. New and existing steel blast cleaned to SSPC SP 10:

MPI EXT 5.1R-G6 (Gloss)

Primer: Intermediate: ~ Topcoat:
MPI 101 MPI 108 MPI 164
System DFT: 8.5 mils

Section 09 9o oo - Page 13

BW FOIA CBP 002110



SECTION 26 00 00.00 20

BASIC ELECTRICAL MATERIALS AND METHODS
07/06

PART1 GENERAL

11 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to in the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

(b) (7)(E)

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

(b) (7)(E)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

(b) (7)(E)

1.2 RELATED REQUIREMENTS

This section applies to certain sections of Division 02, EXISTING CONDITIONS Division 4§,
EQUIPMENT, Division 13, SPECIAL CONSTRUCTION. This section applies to all sections of Division 26
and 33, ELECTRICAL and UTILITIES, of this project specification unless specified otherwise in the
individual sections. This section has been incorporated into, and thus, does not apply to, and is not
referenced in the following sections.

Section 26 23 oo SWITCHBOARDS AND SWITCHGEAR
Section 26 56 oo EXTERIOR LIGHTING
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1.3 DEFINITIONS

a. Unless otherwise specified or indicated, electrical and electronics terms used in these
specifications, and on the drawings, shall be as defined in [QXRIE)-

b. The technical sections referred to herein are those specification sections that describe products,
installation procedures, and equipment operations and that refer to this section for detailed
description of submittal types.

c. The technical paragraphs referred to herein are those paragraphs in PART 2 - PRODUCTS and
PART 3 - EXECUTION of the technical sections that describe products, systems, installation
procedures, equipment, and test methods.

1.4 ELECTRICAL CHARACTERISTICS

Electrical characteristics for this project shall be (b) (7)(E) .

Final connections to the power distribution system to the existing substation shall be made by the
Contractor as directed by the Contracting Officer.

1.5 ADDITIONAL SUBMITTALS INFORMATION

Submittals required in other sections that refer to this section must conform to the following additional
requirements as applicable.

1.5.1 Shop Drawings (SD-o02)

Include wiring diagrams and installation details of equipment indicating proposed location, layout and
arrangement, control panels, accessories, piping, ductwork, and other items that must be shown to
ensure a coordinated installation. Wiring diagrams shall identify circuit terminals and indicate the
internal wiring for each item of equipment and the interconnection between each item of equipment.
Drawings shall indicate adequate clearance for operation, maintenance, and replacement of operating
equipment devices.

1.5.2 Product Data (SD-03)
Submittal shall include performance and characteristic curves.

1.6 QUALITY ASSURANCE

1.6.1 Regulatory Requirements
In each of the publications referred to herein, consider the advisory provisions to be mandatory, as
though the word, "shall" had been substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having jurisdiction,” or words of similar meaning, to mean the
Contracting Officer. Equipment, materials, installation, and workmanship shall be in accordance with
the mandatory and advisory provisions of{QJ@IE] unless more stringent requirements are specified or
indicated.

1.6.2 Standard Products

Provide materials and equipment that are products of manufacturers regularly engaged in the production
of such products which are of equal material, design and workmanship. Products shall have been in
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satisfactory commercial or industrial use for 2 years prior to bid opening. The 2-year period shall include
applications of equipment and materials under similar circumstances and of similar size. The product
shall have been on sale on the commercial market through advertisements, manufacturers' catalogs, or
brochures during the 2-year period. Where two or more items of the same class of equipment are
required, these items shall be products of a single manufacturer; however, the component parts of the
item need not be the products of the same manufacturer unless stated in the technical section.

1.6.2.1 Alternative Qualifications
Products having less than a 2-year field service record will be acceptable if a certified record of
satisfactory field operation for not less than 6000 hours, exclusive of the manufacturers' factory or
laboratory tests, is furnished.

1.6.2.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site shall not be used, unless
specified otherwise.

1.7 WARRANTY

The equipment items shall be supported by service organizations which are reasonably convenient to the
equipment installation in order to render satisfactory service to the equipment on a regular and
emergency basis during the warranty period of the contract.

1.8 POSTED OPERATING INSTRUCTIONS

Provide for each system and principal item of equipment as specified in the technical sections for use by
operation and maintenance personnel. The operating instructions shall include the following:

a. Wiring diagrams, control diagrams, and control sequence for each principal system and item of
equipment.

b. Start up, proper adjustment, operating, lubrication, and shutdown procedures.
c. Safety precautions.
d. The procedure in the event of equipment failure.

e. Other items of instruction as recommended by the manufacturer of each system or item of
equipment.

Print or engrave operating instructions and frame under glass or in approved laminated plastic. Post
instructions where directed. For operating instructions exposed to the weather, provide weather-
resistant materials or weatherproof enclosures. Operating instructions shall not fade when exposed to
sunlight and shall be secured to prevent easy removal or peeling.

1.9 MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's name, address, model
number, and serial number securely affixed in a conspicuous place; the nameplate of the distributing
agent will not be acceptable.
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110 FIELD FABRICATED NAMEPLATES

HOIGIGHE Provide laminated plastic nameplates for each equipment enclosure, relay, switch, and
device; as specified in the technical sections or as indicated on the drawings. Each nameplate inscription
shall identify the function and, when applicable, the position. Nameplates shall be melamine plastic,
0.125 inch thick, white with black center core. Surface shall be matte finish. Corners shall be square.
Accurately align lettering and engrave into the core. Minimum size of nameplates shall be one by 2.5
inches. Lettering shall be a minimum of 0.25 inch high normal block style.

111 WARNING SIGNS

Provide warning signs for the enclosures of electrical equipment including substations, pad-mounted
transformers, pad-mounted switches, generators, and switchgear having a nominal rating exceeding 600
volts.

a. When the enclosure integrity of such equipment is specified to be in accordance with IEEE
Cs57.12.28 or IEEE C57.12.29, such as for pad-mounted transformers, provide self-adhesive
warning signs on the outside of the high voltage compartment door(s). Sign shall be a decal
and shall have nominal dimensions of 7 by 10 inches with the legend "DANGER HIGH
VOLTAGE" printed in two lines of nominal 2 inch high letters. The word "DANGER" shall be
in white letters on a red background and the words "HIGH VOLTAGE" shall be in black
letters on a white background. Decal shall be Panduit No. PPSO710D72 or approved equal.

b. When such equipment is guarded by a fence, mount signs on the fence. Provide metal signs
having nominal dimensions of 14 by 10 inches with the legend "DANGER HIGH VOLTAGE
KEEP OUT" printed in three lines of nominal 3 inch high white letters on a red and black
field.

112 ELECTRICAL REQUIREMENTS

Electrical installations shall conform to (b) (7)(E) , and requirements specified herein.

113 INSTRUCTION TO GOVERNMENT PERSONNEL

Where specified in the technical sections, furnish the services of competent instructors to give full
instruction to designated Government personnel in the adjustment, operation, and maintenance of the
specified systems and equipment, including pertinent safety requirements as required. Instructors shall
be thoroughly familiar with all parts of the installation and shall be trained in operating theory as well as
practical operation and maintenance work. Instruction shall be given during the first regular work week
after the equipment or system has been accepted and turned over to the Government for regular
operation. The number of man-days (8 hours per day) of instruction furnished shall be as specified in
the individual section. When more than 4 man-days of instruction are specified, use approximately half
of the time for classroom instruction. Use other time for instruction with equipment or system. When
significant changes or modifications in the equipment or system are made under the terms of the
contract, provide additional instructions to acquaint the operating personnel with the changes or
modifications.

PART 2  PRODUCTS

21 FACTORY APPLIED FINISH

Section 26 00 00.00 20 Page 4

BW FOIA CBP 002114



Electrical equipment shall have factory-applied painting systems which shall, as a m